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ABSTRACT

This report assesses the extent to which a variety of federal tax subsidies
to extractive industries affect the nmaterials flow in conpeting secondary
industries. The inpacts of tax subsidies on virgin material supply

curves for the steel, paper, lead, copper, and aluminum industries are
analyzed in detail. The flows of virgin and secondary materials industries
are characterized at points where the two materials substitute as inputs

to production and consunption. Econonetric nodels specified at these

points of substitution are used to analyze the inpacts of the tax subsidies
on the quantities of secondary materials -which are recycled. Wthin

the limts of existing plant and equi pnent, we estimate that elimination

of tax subsidies to virgin material industries would increase the flow

of scrap steel by 0.42 percent, of wastepaper by 0.67 percent, of |ead

by 0.75 percent, of copper by 0.35 percent, and of alumnumby 1.7 percent
These estimtes make no all owance for the long-run effects on investnent
which may arise fromthe subsidization of one of two conpeting industries.
When investment effects and other federal policies (especially |CC regulation
of freight rates, labeling requirements for scrap-based products, and

the free access to nminerals on federal |ands) are also considered, the

curmul ative adverse inpact on recycling may be far larger than the relatively

modest effects neasured in this report.
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CHAPTER 1
INTRODUCTION AND SUMMARY

Fears of future materials shortages and a concern for inproving the

qual ity of the environment have heightened public interest in recycling.
Several major pieces of legislation contain statenents to the effect

that increased recycling should be a national goal. Despite efforts

to define and establish a national materials policy, we have at present
only a de facto policy which appears to favor use of virgin over secondary
materials. Sonme aspects of this overall policy include:

(1) Taxation - as a consequence of depletion, expensing
of exploration and devel opnent, capital gains, Domestic
International Sales Corporation allowances, Western
Hemi sphere Trade Corporation allowances, and the foreign
tax credit, investment in virgin material industries
(either the purely extractive conponent, or in vertically
integrated firns) is stimulated and product prices are
| owered conpared with results under neutral taxation

(2) Freight Rates - railroad freight rates, which are controlled
by the ICC, may be lower for virgin materials than for
an equal volume of scrap.

(3)  Labeling - several products derived fromscrap materials
are required to be so |abeled. Rather than specify
performance requirements al one, |abels which are required
to specify source discourage consunption by those who
associate the words "recycled" or "waste" with inferior
product s.

(4) Qhers - federal procurement policies, at least in the
past, have favored virgin materials over secondary sources.
The mneral discovery system which gives away val uable



mneral rights to stinulate exploration for virgin mineral

supplies creates incentives favoring investments in

virgin over scrap industries. Finally, the tax exenpt
status of nunicipal trash collection systens, conbined

with their financing out of general revenues rather

than user charges, lowers the perceived cost of waste

di sposal and tends to stinulate greater waste production
than would result if charges were based on use and reflected

full social costs of disposal

It has been alleged by many that national materials use is strongly

bi ased toward the use of virgin raw materials over recycled or secodary
materials and that a policy based upon a thorough analysis of socia
benefits and costs would favor nore intensive use of recycled naterials.
Private incentives with respect to materials use nay not reflect socia
desires for a variety of reasons. (1) Private profits are independent
of social costs associated with the disposal of materials which are

not recycled. (2) Environmental disruption associated with prinary
production is nornally not a cost to primary producers. (3) The needs
of future generations may receive too little attention if virgin materia
production is guided by current and projected prices rather than by

an attenpt to explicitly maximze intergenerational welfare.

This report is positive rather than nornative or prescriptive. No attenpt
is made to deternmine or design the essential features of future federa
materials policies. The intent of the report is to provide a conprehensive
anal ysis of one elenment of the present de facto materials policy - the
federal tax code - and its inpact on virgin nmaterials use and recycling

in selected key industries including: paper, steel, copper, alum num

and lead. Certain other policy elenments, including federal mneral and

tinmber policies, are also briefly reviewed.

Focusing as it does on one element of a conplex national policy toward
material use, the report nmust be accepted with caution. Though one

el ement of the overall policy may not be of overwhel ming inport, taken



col lectively the various factors nmay have a highly significant inpact

on naterials use.

This report is organized into eleven additional chapters and an appendi x

which trace virgin material tax subsidies through their historical devel opnent,
anal yze their present inpact on corporate profits and market prices

for outputs, and estimate the inpact of the tax subsidies on recycling

rates.

In Chapter 2 a central theme is developed: few if any of the arguments
offered to justify the subsidization of mineral and tinber industries

are grounded in fundanental, widely-accepted economic criteria such

as equity or efficiency. Mning and tinber industries are anong nany

whi ch are accorded subsidization in the federal tax code. The significant
tax subsidies to mining and tinber operations are described in detail

both as to historical devel opment and present magnitudes. An appendi x

to this report further delineates these historical devel opnents.

Chapter 3 depicts the present pattern of industry taxation froma micro,
or individual corporation point of view Drawing fromdetailed corporate
financial statistics in SEC Form 10-K reports, the magnitude of the

tax burden in several industries is examned. Subsidies to mning

ti mber and paper conpanies result in |ower effective tax rates on incone.
Paper conpani es have an incone tax rate approximately 10 percent bel ow
general manufacturing; and mning compani es pay about 30 percent |ess:

in taxes than a typical manufacturing firmwould on identical incomne.

This chapter also develops statistics on property tax rates for these

i ndustries.

The fourth chapter examnes in detail a non-tax subsidy to mineral industries,
the CGeneral Mning Law of 1872. Although the clear intent of the Genera
Mning Law was to pronote mineral exploration and devel opnent, inadequate
provision for record keeping and inappropriate controls on excessive



claimfiling have unintentionally erected barriers to nineral devel op-
ment. This Law was anal yzed because revision appears iminent - and
all of the proposals for change involve the inposition of new taxes

on nining.

The fifth chapter analyzes some of the indirect inpacts of taxation

on tinber supplies through a detailed exanination of tinber resource
allocation. Theoretically, taxation affects tinber supplies directly

as tinber becones nore profitable than alternative |and uses and in-
directly through adjustnents in the profit maximzing growth periods.
Because the production function for tinber is not well known, it is
difficult to estimate the inpact of tinber tax subsidies on the supply

of tinber. Therefore, the analysis carried out in this chapter is largely

theoretical in nature.

Chapter 6 contains estimates of the inpact of various incone tax subsidies
on the price of certain virgin materials. Though final conclusions

of market inpact are unaffected by whether a tax is viewed as shifting

supply or demand, the analysis here is sinplified by assuming all effects

are achi eved through noverment of the supply curve. The analysis of

this chapter is biased toward taking an optimstic view of recycling
potentials in that where assunptions nmust be made they err toward overstating

the inmpact of tax subsidies in lowering virgin material prices.

Where taxes affect the cost of one factor of production (e.g., capita

gains which affect the cost of capital), it is explicitly assumed that
the change in relative factor prices will induce no substitution anong

inputs. This assunption nakes it appear that by removing a tax subsidy
to virgin tinmber production the full increase in the cost of capita
will be realized and passed on in the form of higher supply prices.

No provision is nmade for the possibility of substitution of the now
cheaper labor, which profit maxinizing corporations would be expected

to do. Wen assunptions about the elasticity of the supply curve must



be made, it is always assuned to be infinitely elastic, unless enpirica
estimates are available. Finally, in calculating the inpact of the
depletion allowance, corporate financial data were used where avail able,
otherwi se the maxi numtheoretically permtted by the tax code was used

in place of the actual statistics.

Chapter 7 provides an overview of materials flows within the prinary

and secondary materials sectors with particular reference to points at
which the two flows conpete as inputs to production processes and as
items of final consunption. We are especially interested in these points
of substitution in calculating the inmpact of tax subsidization of one
sector on materials flows within the other sector. The sources and

uses of scrap materials are identified, setting the stage for econonetric
model i ng of the materials flows of individual industries in the next

five chapters.

In Chapters 8 through 12 we present anal yses of the steel, paper, |ead,
copper, and alum num industries. Using the discussion of materials flows
as a framework for reference, we devel op the background information

for the econonetric specification of intersectoral conpetition. The

cal cul ation of the inpacts of tax subsidies to the virgin sector on

the recycling of scrap materials could, in general, be performed in

two ways.

In the first approach, which is admttedly short-run in nature, we

used nonthly data to estimate supply and demand curves for scrap materials,
incorporating into the demand curve the price of both scrap and the
conpeting virgin-based input. \When the demand and supply curves are
estimated with nonthly data, we neasure short-run responses to price
changes holding the capital stock fixed. In the long-run, investnent

in new plant and equipnent, which is influenced by relative input prices,
woul d enhance considerably the possibilities for input substitution.



The second approach, which takes an optinmistic |ong-run view, assunes
that substitution between scrap and virgin inputs is perfect. In this
model we need only the long-run supply curve for scrap materials to
estimate the recycling inpact. Where the data pernmitted, we estinated
these supply curves with annual data in order to capture the effects

of investnent decisions on supply.

This research may be viewed as an extension of a 1974 study perforned

by Booz Allen and Hanmilton, Inc. for the Environmental Protection Agency
entitled, "An Evaluation of the Inpact of Discrimnatory Taxation on

the Use of Primary and Secondary Raw Materials." That study outlined

the various tax subsidies to virgin material production and derived
maxi mum price inmpacts in nuch the sane fashion that we did in Chapters

2 through 6. The use of econonetric techniques in the present study

to estinate the potential effect of these price inpacts on recycling
differs substantially fromthe interview nethodol ogy enployed by previous
resear chers. In addition to statistical biases which would be present

in any responses, the interview approach suffered because industry
representatives were generally unwilling or unable to supply the requested

estimat es

Chapter 13 contains a summary of the research results and a discussion
of the strengths and weaknesses of the statistical approach which was
used. This section also contains a brief outline of suggested extensions

of the present study.



CHAPTER Z
TAX SUBSIDIES FOR MINERAYL AND TIMBER INDUSTRIES

Over the years federal subsidization of various segments of the econony
has becone so faniliar and ubiquitous that one is hard pressed to nane

a single unaffected activity. An alnpost endless list of federal subsidies
include: the granting of free land to honesteaders (in the Wstern

States in the 19th century, but in blighted urban areas now), the granting
of mneral rights to individuals making val uabl e discoveries, sponsorship
of research in social and physical sciences, and reductions in inconme

tax liabilities for favored groups. The latter subsidy is especially
significant; tax subsidies to industry are estimated to exceed $10 billion
(see Table 2-1) and further deductions are given to honeowners, the

el derly, the blind, fanmilies with children, and so forth.

A partial listing of estimated 1976 income tax subsidies for business
firms is contained in Table 2-1. O particular relevance to this report
are the first four subsidies: expensing of mneral exploration and
devel opment costs - $950 million; excess of percentage over cost deple-
tion - $2,200 nillion, capital gains treatment of iron ore and coal
royalties - $5 million; and capital gains treatment of timber - $145
mllion. Since 1969, expensing has increased alnost three fold and

per cent age depletion has increased by one half, but the other two categories
show al nost no change. Because the expensing and percent depletion
figures contain deductions for the oil industry, it is desirable to
separate that conponent attributable to non-fuel minerals. Expensing

of exploration and devel opment for non-fuel mnerals has been assuned
by the Treasury (perhaps incorrectly) to be negligible.



Table 2-1. ESTI MATED 1975 | NCOVE TAX SUBSI DI ES
(Partial Listing)

M1lions
of Dollars

Nat ural Resources, Environment and Energy:

Expensing of exploration and devel opnent costs (oil and 950

gas only)

Excess of percentage over cost depletion 2,200

Capital gain treatnent of iron ore and coal royalties 5

Timber: capital gain treatment 145

Pol lution control: 5-year anortization 30
International Affairs

Excl usi on of dividends of LDC corporations 55

Domestic International Sales Corporations 1,070

Western Hemi sphere Trade Corporations 50
Agricul ture:

Expensing of capital outlays 145

Capital gain treatment of certain income 20
Conmerce and Transportation:

Surtax exenption 3,590

Tax deferral for shipping conpanies 35

Rai lroad rolling stock anortization 60

Bad debt reserve for financial institutions in excess of

actual |osses 1,030
Busi ness | nvestment:

Depreciation on rental housing in excess of straight line 115

Depreciation on buildings in excess of straight |ine 280

Expensing of research and devel opnent 630

Capital gain (other than farming and tinber) 595

[ nvestment credit 4,160

Source: The Budget for Fiscal Year 1976, U S.GP.O, P.108-109




In this chapter the historical devel opment of the taxation of mnera
and tinmber industries is reviewed with an enphasis on the rationale
or motivation for a favored status. A nore conprehensive, supporting

document to the views expressed in this section is contained in Appendix
A. This appendi x contains numerous verbatim quotes and anal yses offered
by those in Congress and in the mning industry at the time when the

tax policy toward nmineral industries was being pronulgated. Follow ng
the historical reviewis an econonmic analysis of the arguments for and
agai nst subsidization of selected industries.

[. M NERAL TAXATI ON PCLI CY
A___Hstory

The 1913 legislation for the first income tax contained provisions for

the recovery of capital assets through depreciation deductions against
taxabl e incone. In recognition of the eventual exhaustion of producing
mneral reserves, owners of such properties were permtted a deduction

of five percent of the value of nmineral production, the sumof deductions
to be linmted to total investnent. A subsequent revenue act three years
later introduced the term"depletion" and linmted the total deduction

to (1) the invested capital for those mines acquired after 1913, or

(2) the 1913 value for minmes acquired prior to 1913. This limt on

the total deduction was repealed in part in the Revenue Act of 1918

when the concept of "discovery depletion" was introduced. Under this
system the depletion allowance for newy discovered minerals was based

on fair market value to be deternmined within 30 days of discovery.

Di scovery depletion marked the first mgjor departure froman asset recovery
system limted to cost to one based on value. At that time it was argued
that permtting the taxpayer a total depletion deduction equal to "discovery"”
val ue as opposed to a deduction based on acquisition cost, would stimlate
mneral exploration by providing a tax break for newy discovered nmines.
The benefit would lie in exenpting fromfuture taxation an amount of
ordinary inconme equal to the "discovery" value mnus the acquisition cost.

Di scovery depletion established tax equity between income from m nes
devel oped before 1913 for which depletion, based on 1913 val ue, often

9



exceeded actual cost, and income from nmines devel oped after 1913 for

whi ch depletion had been linited to the investnent. Although it may

be argued that Congress should not pernit a mne owner to deduct nore

than the total investment in the mine, it nust be recognized that other
costs associated wi th gaining ownership of the mne (primarily exploration
activities to locate replacement mines) were only recovered gradual ly
through addition to the adjusted basis. A provision to allow the val ue

of the discovery to determne the amobunt of capital to be recovered

woul d conpensate for the del ayed recovery of prospecting and devel opnenta

costs.

Asi de from whether discovery depletion actually encouraged mineral exploration
it developed two nmjor problens. The first occurred when mneral prices
dropped in 1921. Total allowable deductions were still based on the
originally established discovery value and not 1921 narket value. Concern
that depletion deductions would be used to offset income from other sources,
and mne owners woul d end up paying no taxes, pronpted Congress to linit

maxi mum deductions to the anount of net taxable income derived from

the newy discovered mne. This provision, |later amended to linit deductions
to 50 percent of the net taxable inconme to ensure that all mne owners

woul d pay some taxes, has remained in effect to the present tine.

The second probl em of discovery depletion involved the difficulty of
estimating the extent of newy discovered minerals (especially oil and
gas), defining a new well or mne, and assigning a reasonably fair narket
value to the property. Geological neasuring procedures were unreliable,
and there were no guidelines for determining fair market value. [Inevitably
many new oil wells and mines were inaccurately valued by the Treasury.

Not only was it extrenely difficult to establish discovery values on

the basis of inconplete information, but administration of the |aw was
conplicated by frequent litigation over the appropriateness of Treasury
determined values. A Senate Select Conmittee was created in 1924 to
investigate allegations of abuses under the law and to devi se nethods

10



of inproving the capital recovery process. The Committee report suggested
that future depletion be based on normal or average experience under

the discovery depletion provision. Actual profits on a sanple of ninera
properties would be discounted back to establish a value as of the

date of discovery. Depletion was to be conputed as a percent of the

val ue of nineral output which would result in recovery of the total value

of the nineral discovery.

The Internal Revenue Act of 1926 pernitted percent depletion of 27%

percent of the gross revenue fromoil and gas because val uation probl ens
under discovery depletion had been the nost pronounced. Discovery depletion
accounted for over 86 percent of the depletion deductions taken by the
petroleumindustry in the early 20's, giving rise to considerable confusion
in the adnministration of the petroleum depletion allowance. In contrast,
other mineral industries - especially those of the nore conmonly found
mnerals - nade relatively little use of discovery depletion because

nost m nes had been discovered before 1913. However, the mneral industries
anticipated substantial after-tax savings if percentage depletion were

avai l able as an option.

Metal industry spokesmen argued that percentage depletion would sinplify
their depletion procedures, a necessary reform Moreover, it was argued,
their extraction processes were simlar to petroleum and equity required
that simlar industries be taxed in a simlar manner. The mining industries
requested a flat rate percentage depletion allowance which approxi nated

the average depletion deductions taken in the past. Some argued that

they needed a tax break in order to stinulate exploration and production, or

to overcome the depressed state of their industry. It was also estimated
that the switch to percentage depletion would result in no loss of tax
revenue. In 1932 Congress began extending percentage depletion to the

metal industries in spite of the Roosevelt Adnminstration's objections
that the depletion allowances pernitted the taxpayer to recover far

more than the full capital investnent.

11



In the 1932 Act the owner of the nmineral deposit was forced to nmake

a bindi ng decision between cost and percentage depletion. A failure

to elect neant the | oss of any rights to percent depletion. Although
this restriction was elimnated in 1942, an owner today still nust choose
between cost and percent depletion. The list of minerals covered by
percent depletion gradually expanded; many hardrock nmetallic minerals
were added in the 1930's, several non-netallic mnerals were included
during World War 11, and by 1954 Congress decided to include all mnerals
(including sea shells), except those frominexhaustible sources such

as the air.

In 1969 percent depletion rates on all nminerals were linmted to a maxi num
of 22 percent; this entailed a reduction for oil and gas fromthe previous
27% percent rate, and for many metallic minerals froma previous rate

of 23 percent. In 1975 the percent depletion deduction for |arge oi

and gas operators was elinmnated. For smaller operators it was set

at 22 percent until 1980, and schedul ed to be gradual |y phased down.

Percent depletion represented an administrative inprovenent over discovery
depletion; calculations were imensely sinplified and subsequent litigation
was essentially limted to determinations of who was entitled to depletion
and at what stage in mineral processing was value to be determ ned.

Basi ng the rates of percent depletion on historical data under the discovery
depletion regulations, there was at least the intent that depletion

woul d permt full recovery of the capital value of a mne.

At about the same time Congress was establishing capital recovery provisions
for the mineral industries through cost and discovery depletion, other
significant features for capital recovery were also being devel oped.

In 1917 oil and gas operations were pernitted to expense incidenta

drilling costs by deducting them agai nst taxable incone. In 1921 nine

owners were granted simlar expensing privileges for devel opment expenditures.

12



Nei ther industry had the opportunity to expense outlays for mneral

expl oration.

In 1918 Congress attenpted to prevent "double taxation" of income earned
abroad by establishing a credit for foreign taxes paid against US.

tax liability. A nore detailed econonic analysis of the Foreign Tax
Credit is reserved for later in this chapter, and the legislative history
of the Credit is reviewed in Appendix B.

In 1951 Congress substantially changed the treatment of mineral exploration
expendi tures (excluding those for oil and gas) by allowing themto be

expensed through i mmedi ate deduction agai nst taxable income. Initial

limts on exploration deductions were elimnated in 1969, with the stipulation
that, although expensable, exploration costs were subject to recapture

t hrough a corresponding reduction in allowable depletion deductions

if and when a mine reached the producing stage

VWien provisions for expensing mneral devel opnent outlays were enacted

in 1921, Congress departed significantly fromthe concept that capita
recovery be spread over the life of the asset in approximate proportion

to the incremental losses in value. Developnental activities for access
tunnels, site preparation, geophysical assays, and the |like are anal ogous
to the devel opnent and construction of buildings and machines for a

pl anned manufacturing operation. In manufacturing such expenses are
recovered gradual |y through depreciation deductions. |nmediate recovery

of mneral devel opnent costs which enhance the value of the nine over

its entire life nismatches the timing of deductions with the actual decline

in the value of the asset

Anot her principle of capital asset recovery, that the total deductions
equal the actual decline in asset value, was not violated when devel opnent
costs became deductible. Discovery depletion permtted value as of

the date af discovery to be recovered. Subsequent devel opnental costs had
previously been capitalized and depreciated. In 1921 devel opnent costs
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becanme i medi ately expensabl e agai nst income; the only violation of
the general principle of capital asset recovery was the nisnatching
of costs and deductions

The substitution of percent depletion for discovery depletion did not
necessarily result in a violation of capital asset recovery principles.
[f the sum of percent depletion deductions actually matched the ful
costs of discovering the nmne, total deduction would match total costs.
O course, there was no |onger any guarantee that the two figures for
a given property would bear any close resenbl ance; capital costs could
easily be nmore than fully recovered.

Wien exploration outlays also became expensable in 1951 the capita
recovery principle was totally violated. Now the mining firmcould

deduct immediately the costs associated with prospecting for new properties.
Wiile this provision is laudable in that it closely matches deductions
with costs, it enables discovery costs to be recovered nore than once.
Exploration costs up to a linmt of $100,000 per year and linit of $400, 000
over any four year period were inmediately recoverable. For those firms
using cost depletion for asset recovery, exploration costs in excess

of these linits could be recovered gradually through depletion deductions.
If a mning firmcan deduct costs associated with making the discovery,

the recovery of asset value through percent depletion is redundant.

Firms were recovering some of the same costs twice. The relative inpact

of the “doubl e deduction” was greatest for exploration outlays that

remai ned under the statutory limt.

The 1969 Act elinmnated any quantity limts on exploration deductions

and substituted the new restriction that deductions on a property by

property basis were subject to recapture if and when production comrenced

Since the percent of all exploration outlays resulting in valuable discoveries
is unknown, the amounts likely to be eventually recaptured are unpredictable

It has been suggested by nining industry spokesmen (Edwards cited in
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Chapt er 4)1 that the odds against a mining claimturning into a profitable,
producing mne may be as great as 10,000 to 1, but exploratory activity
may al so be highly concentrated on the better prospects. The fraction

recaptured certainly would be nore than .01 percent.

The net result of the 1969 Act was to pernit double recovery of exploration
costs up to the $400,000 linmt, except for that fraction resulting in
productive properties. And even on the latter fraction the deduction

was recaptured without any interest penalty; in effect this gave the
corporation an interest free loan until it was recaptured.

B. Mscellaneous Taxes and Subsi di es

Al t hough percent depletion and expensing of exploration and devel opnent
are by far the nost inportant elenents distinguishing federal taxation
mneral industries fromcorporations in general, several other provisions

of state and federal policy deserve note. For many years sone states
have |evied severance taxes on certain mneral outputs. Mre recently,
the Federal Governnment established incone tax deductions for corporations
engaged in trade in the Western Hem sphere (WHTC) or engaged primarily

in export trade (DI SC).

(1) Severance Taxes-
Severance taxes, levied on either the quantity or value of output,
are essentially excise taxes on mneral output. [In an accounting sense,

and in ternms of economic incentives, severance taxes function exactly
opposite to percent depletion deductions (See Chapter 6). It can also

be shown that severance taxes act as an incentive to delay production -
(See Peterson, anobng others) because the present value of profits from

a mne (or forest) is not decreased, and is usually increased by postponing
production when severance taxes are inposed. For this reason severance
taxes are popular wth conservationists

Severance taxes are indistinguishable from production royalties. The
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regi onal pattern of severance taxation strongly suggests that those states
havi ng the hi ghest grade, nost easily mned deposits also tend to have

the highest severance taxes. Apparently severance taxes are viewed

by states as a means of taxing economic rents accruing to the nore profitable
mneral deposits. Recently, Congress has considered the desirability

of national severance taxes on mineral output. Some of the specific
proposal s are discussed in greater length in Chapter 4.

(2) Western Henisphere Trade Corporations (WHTC) -
Since 1954, a United States corporation which controls a foreign based
enterprise, such as a nmining operation, can be organized as a WHIC.

In order to qualify, the corporation must conduct its entire business
(aside fromincidental purchases) in North, South, and Central Anmerica,
and the West Indies. Two further requirements are (1) 95 percent of

the gross income for the current tax year and the two preceding tax

years must be derived from sources outside of the US., and (2) 90 percent
of such gross income nust be derived fromthe active conduct of a trade

or busi ness.

WHTC s are conmonly a subsidiary of an American parent corporation
The advantage of operating a WHTC is that approximately one-third of
the WHTC s taxable inconme is deductable before tax. This special deduction
is conputed by multiplying the WHTC s taxable inconme by a fraction whose
nunmerator is 14 percent, and whose denom nator is the ordinary corporate
tax rate. An additional feature of WHTC s is that corporate sharehol ders,
most inportantly the parent conpany, are not taxed on dividends earned
but not yet received. Even when the dividends are distributed, the
parent conpany is exenpt from taxation on 85 percent to 100 percent
of the dividends received.

(3) Donestic International Sales Corporation (Dl SC -
Pursuant to a 1971 |law designed to inprove the United States' bal ance
of trade, Anerican corporations engaged in exporting domestically produced
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goods are allowed to forma DISC. To qualify for DISC tax treatnent,
the corporation nust derive 95 percent of its gross income fromthe
exportation of goods to foreign countries.

DISC s are typically a subsidiary of a parent corporation engaged in
producing the exported good. The DISCitself is not subject to the
usual corporate incone tax. Instead, the shareholders are taxed (at
normal rates) on 50 percent of the earnings for each tax year whether
distributed or not. The remaining 50 percent is taxed when distributed
or when the sharehol der sells, or otherw se disposes of, his shares.

M ning and tinber conpanies were originally entitled to formDISC units,
but the recent Tax Reduction Act of 1975 virtually elimnated this option
for mning and timber. At present, a corporation engaged in exporting
mnerals (including tinmber) which enjoys a cost depletion or percentage
depletion allowance can qualify as a DISC only if nmobre than 50 percent

of the value of the exported product is due to nmanufacturing processes
exclusive of extraction, storage, transportation, and other sinilar costs

C. Econonmic Analysis of Incone Tax Subsidies for Mning
Al though concurring that income frommning is taxed preferentially

conpared with general manufacturing, McDonald® has advanced theoretical ly
based arguments in support of continued incone tax subsidies to nminera
industries. Cther economists, in particular I\/Usgrave,3 have strenuously
di sputed both the assunptions and the theoretical approaches used to
justify subsidization of mning. Subsidy arguments have been based

on risk, capital intensity, and neutrality with respect to the taxation

of foreign income

(1) Subsidization through Foreign Tax Credit-
According to Misgrave the present U S. approach to the taxation of foreign

income attenpts to incorporate several principles.4 The resident principle
dictates that the Treasury tax the world incone of U S. individuals
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and U S. corporations, except for unremtted profits in foreign subsidiaries.
The source of income principle allows a foreign country to tax the incone
generated within its borders. Finally the principle of capital export
neutrality requires that taxes should not affect the allocation of US.

i nvestnent funds between countries.

The foreign tax credit represents an attenpt to establish capital export
neutrality by making the net total of all taxes paid per dollar of inconme
identical, irrespective of the source of income. Donestic taxpayers

may credit nost foreign incone taxes against donmestic tax liability

of foreign, but not domestic income. Capital export neutrality is essential-
ly a world efficiency proposition; identical taxes irrespective of source

of income will allowinvestrment to flow throughout the world to where

the return to investment is greatest. |If higher after tax returns can

be earned on foreign rather than donestic investments, U S welfare

is increased by adopting a neutral stance with respect to incone taxation

An alternative view that foreign taxes nerely represent a cost of doing
busi ness, and should be deducted from foreign i ncome before donestic

tax liability is computed, has sone nerit. In the recent past nany

oil royalty payments were thinly disguised as income taxes to qualify
them for the foreign tax credit. This represents a violation of the
intent of the principle of capital export neutrality; as Jenkins and
Wight have denpnstrated, net of tax rates of return to foreign oi
operations have been unusually high.5 Allowing foreign oil royalties

to be treated as taxes has increased the differential in rates of return

to oil investnents rather than pronoted capital export neutrality.

(2) Subsidies for Risk-

Central to the use of risk as an argunent for tax subsidization is the
notion that, because risks for individual firms engaged in mning are
far greater than societal risks in mning, the supply of capital to

the nmining industry is undesirably low The devel opnent of insurance
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markets is one nechani smthrough which the investnment distorting el enents

of individual risk can be reduced. Although the use of insurance to
guarantee rewards to prospecting woul d probably be counterproductive

because the element of risk is an inmportant factor notivating certain
individuals, there are other mechanisms for pooling of risks. The

col lectivization of risk through the aggregation of risk bearing units

is a domnant theme in the history of the organizational structure of

mning. The nmerger of several smaller operations into one parent corporation
shoul d reduce perceived risk in the financial comunity and thus | ower

capital costs. Lower capital costs continued to act as an inpetus to

further concentration in the mning industry.

If subsidies for risk in mning are to be given, they would be nost
productive directed to the smaller operators who face inelastic capita
suppl i es because of perceived risk in snall operations.

(3) Taxation and Econonmic Efficiency-
In a series of papers Harberger has persuasively devel oped the argunent

that differentials in inconme tax rates across industries create a distortion
in investnent allocations and a corresponding |oss in economc vel fare. 67
It is assumed that private investnent decisions are guided by returns

net of taxes. In this analysis existing differentials in the rates

of taxation of income stinmulate nore investment in lightly taxed activities
such as nining, tinmber, hone ownership, and farning, and less in the

more heavily taxed manufacturing sector, than would occur under a system

of uniformincome tax sates across industries.

Harberger's entire analysis has centered on econonic efficiency in the
market for capital as a factor of production. Societal returns to invest-
ments include tax receipts on earned incone as well as the net of tax
returns (after adjustment for risk and degree of concentration in an
industry). Because excessive investnment in lightly taxed industries

| owers the pretax rate of return, greater societal returns to investnent
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woul d occur if funds could be renoved fromlow tax activities and placed

in industries subject to greater incone tax burdens.

A related series of exchanges concerns the inpact of incone taxes in

the product market. |If taxes are to be non-distorting they should raise
the price of all products by the same percent. MDonald observed that

if income taxes are shifted forward onto final products, an incone tax

on capital would shift final output prices by the |argest percentages

in those industries having the greatest capital intensity (i.e., petroleum
and nmetal nining). While acknow edging the validity of MDonald' s argunent,
Misgrave noted that allocative efficiency is not the only criterion

whi ch should be considered. Equity nust also be taken into account.
Musgrave draws an interesting analogy to the personal sector of the

econonmy. I n the personal sector the nost allocatively efficient tax

would be a head tax. Qoviously, it is inpossible to attain this neutrality,

due to considerations of equity.

McDonal d' s argunent does offer sonme grounds for support of preferentia
taxation of capital intensive sectors of the econony. But in seeking
allocative efficiency in the product narket, the Harberger type of efficiency
is introduced in the allocation of capital resources in the market for
factors of production. MDonald shows that, in general, it is inpossible

to achieve efficiency in both markets sinultaneously.

[1.  TIMBER TAXATI ON PCLI CY

A History

The segregation of long-termcapital gains fromordinary income for, tax
purposes was introduced in the Revenue Act of 1922. At that tine,

it was felt that the taxation of capital gains at ordinary inconme tax
rates discouraged individual taxpayers fromselling their farms, minera
properties, and other capital assets. \Wereas maxi num ordinary income
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tax rates for individuals was 40 percent under the 1922 Act, the maxi num
rate of capital gains for individuals was limted to 12.5 percent.

Prior to 1944, the definition of capital assets afforded capital gains

tax treatnent to only those tinber owners who made an outright sale

of standing tinber, providing that the tinmber had been held for nore

than six nonths prior to the year in which it was cut. A further require-
ment was that the tinmber could not have been held by the owner for sale
to custoners in the ordinary course of business. Therefore, if a tinber
owner disposed of his timber in the course of his business, he was required
to pay ordinary inconme tax rates on the profits fromthe sale. Sinilarly,
a tinber owner who cut his own tinber for use in his own sawr || was

al so subject to ordinary income tax rates on the increased val ue of

the timber when cut.

In 1944, the tinber industry petitioned Congress for preferential tax
treatment that, they argued, would pronote equity between taxpaying
timber owners, and pronote conservation. Congress subsequently enacted
Section 117(k) of the Internal Revenue Code - presently Section 631 -
whi ch extended capital gains and loss status to virtually all tinber
income. Specifically, capital gains tax treatnent was granted to taxpayers
who own tinber and cut it, and also to tinmber owners who dispose of
their tinmber under a cutting contract. The significance of this action
was that owners of standing tinber could cut it, or have it cut, and
the profits would be taxed at the capital gains rates. Furthernore,

no distinction was drawn between timber that was cut for sale or for
use in the owner's business.

There has been little change in the tinmber tax subsidy since 1944. The
House of Representatives unsuccessfully attenpted in 1954 to prohibit

the current expensing of certain costs allowable to tinmber not cut during
the tax year, but the Senate (and final) version of the Internal Revenue
Code of 1954 adopted one of the expensing provisions. In 1963, the
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Kennedy Adnministration proposed (1) classifying all tinber incone as
ordinary income (with some exceptions) and (2) allowing current expensing
of reforestation costs. The proposals were rejected by the House in
favor of placing tinmber income in the higher tax bracket of a two-tier
capital gains classification system As in 1954, the Senate adopted
neither plan, and consequently, the Revenue Act of 1964 |left the tinber
tax subsidy basically intact. There were no specific actions regarding
tinmber in the Tax Reform Act of 1969, but the increase in capital gains
tax rates to 30 percent for corporations also applied to the tinber

i ndustry.

B. Capital Gains Theory
Many econonmists draw a distinction between "ordinary income" and "capita

gains." Cenerally speaking, capital gains is that income which results
fromappreciation in value of a capital asset, and ordinary incone is
income from all other sources. It is sonetinmes pointed out that ordinary

income is planned for, neaning that a person allocates his scarce resources

in a manner so as to obtain this inconme. Capital gains, on the other

hand, are unforeseen increases in the real value of one's assets, not

directly attributable to one's efforts, intelligence, or risk taking (Seltzer).
The purpose and intent of holding an asset supplies an additional basis

for differentiation (Smth). Capital gains are held for investment,

whereas ordinary income is used to replenish stock and inventory.

These differences are easily illustrated in a sinple agricultural society
where the annual crop is the basis of taxable inconme. |If the harvest

is particularly good in any given year due to unusually favorabl e weather,

the excess over that needed for consunption will be used by the prudent

farmer as seed to increase the next year's planting. This increase

in the amount of seed available for planting is viewed as a capita

gain, and the portion of the harvest which is to be consuned is the equival ent

of ordinary income.
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There are two major theoretical issues with respect to the taxation

of capital gains. The first is: Gven the nature of capital gains,

is it fair to tax then? Those who favor taxation feel that it is nost
equitable to define taxable income as "total accretion,” or nore specifical-
'y, consunption plus the change in one's net worth (Misgrave). In this
view, even though capital gains are not national income (i.e., production),
they are still personal and spendabl e inconme which increases one's economic
power in the sense of directing the allocation of resources, whether

in the form of consunption or investment. Those who argue against capita
gains taxation contend that capital gains are an accretion to capita

which in turn produces taxable income. Aside fromthe nerits of these
argunments; the issue as a practical matter is largely moot because the
United States, contrary to many other countries, has always taxed capita

gains.

The second major issue is: Wiat is the effect of a capital gains tax
upon capital resource allocation? Froman efficiency standpoint, a tax
should not alter the flow of capital asset sales and purchases that

would arise in a perfectly functioning nmarket. However, when a tax

is levied upon the increased value of a capital asset at realization
(conversion to cash), the tax has a tendency to discourage the conversion
of the asset into cash during any given tax year. This undesirable
effect of the tax reduces the efficiency of capital resource allocation
in the econony because capital assets are being held by people who do

not make the nost efficient use of them

In view of the problems raised by the equity and capital resource allocation
issues, the United States has adopted a conpromi se policy of taxing
capital gains at rates |ower than the ordinary income tax rates

C. Tinber and Capital Gains Theory
Timber is difficult to place within the capital gains framework previously
devel oped. "Tree farming" (Mead) is a production process in which
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land is used to grow trees, and the trees in turn manufacture wood fi ber;
wood is both the factory and the product. Affording tinber income the
status of capital gains inplies that the annual joint product of Iand
and treed (wood fiber) is transforned into a capital asset. However
the income derived fromtinber is readily broken down into two conponents:
(1) real income in the national accounting sense fromthe production
of wood fiber, and (2) incone fromincreases in the price of standing
tinber. Transposed into terns, the former is identified with ordinary
income taxed at the normal rate, and the latter is a traditional capita
gain taxed at nore favorable rates. Although the two conponents are
easily conceptualized it is virtually inpossible to assess their nagnitudes
for tax purposes in any given tract of tinber. Consequently, it may
be argued that since the annual accretion in value of a tinber tract
is primarily a result of the production function of trees, tree farning
is nmore appropriately viewed as ordinary production, distinguished from
other agricultural production primarily on the basis of a |onger grow h-
to-maturity cycle, and should therefore be taxed as ordinary incone
and not as a capital gain. Voicing a dissenting view, representatives
of the tinber industry (particularly Wssing and Condrell) have argued
that the long growing periods for tinber entail unusual risks and, accordingly,
the accretion in the value of standing tinber should be taxed preferentially.
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CHAPTER 3
THE EXTENT OF PREFERENTI AL TAXATION IN M NI NG AND TI MBER | NDUSTRI ES

In this chapter the nmagnitude of the tax burden is exam ned for

a sample of mining, tinmber, paper, and manufacturing conpanies.

There is, to our know edge, no published summary of this information

whi ch incorporates both tax benefits from preferential taxation,

as well as possibly adverse effects from property and severance

taxes. The Securities and Exchange Conmi ssion requested that corporations
report any expense constituting nore than 1 percent of revenues

as supplementary information to the income statenent, beginning

with 1973 10K reports. This data provides, the basis for an analysis

of the differential rates of taxation on income from capital across

i ndustri es.

In his study of incone taxation by industry group, Rosenberg was
unable to obtain a detailed breakdown of many of the taxes, especial-
ly property and severance taxes. - Assuming property tax rates are
nearly uniformacross industries, Rosenberg concluded that nining
conmpani es may pay nearly 80 percent of pre-tax income in various
taxes, in contrast to an effective tax rate of less than 50 percent
for manufacturing. (Rosenberg used the average property tax rate

in manufacturing, and multiplied by net assets in mining to obtain
property tax estimates for mining conpanies.) It would be incorrect
to assert that mning conpanies receive preferential tax treatnent

if their total bill is really of this magnitude. The Rosenberg
results should not be accepted without further inquiry, however,

for the estimate of property taxes may be inaccurate to the extent
that assets in mning are taxed differentially fromthose in manufactur-

ing.
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Two views of property taxation produce contradictory predictions

as to the effective tax rate for property in mning and timber produc-
tion, vis-a-vis manufacturing. One position holds that since a

mne is inmbile, even in the long run, there is a tendency for
property tax rates to be higher than on nore nobile capital in manu-
facturing. The taxation authority need not fear that capital wll
flee to a lower tax district, if the capital. is tied to production
froma mneral deposit that continues to earn economc rents. The
contrary view is that property tax rates in mning and tinber production
woul d be [ower than in manufacturing because of the dom nance of
mning and timber firns in |ocal econonics and their consequent

bargai ning power to obtain preferential tax treatment.

Table 3-1 presents property taxes as a percent of net assets in

pl ant, property and equipment for major corporations in the tinber
paper and mining industries, as well as for a randonly selected

group of large manufacturing concerns. Property tax rates for mning
averaged 1.71 percent, for paper 2.16 percent, for tinber 2.39 percent
and for manufacturing 2.73 percent. The latter figure conpares

with a figure of 1.79 percent for manufacturing used in the earlier
Rosenberg study. Property tax rates have generally increased in

the past decade and that alone could well explain the difference
between the two estinmates for manufacturing.

Several pieces of information suggest that the cal cul ated property
tax rates over-estimte the effective tax rate. Tinber and paper
conpanies carry tinmber lands at acquisition cost which is often

far below current market value. For exanple, Pacific Lunber val ues
its tinber lands at $25 an acre in its bal ance sheet yet recently
sold several thousand acres for $1500 an acre. \ere assets to be
valued at current nmarket value the tax rate for the forest product

i ndustry woul d certainly decline substantially.
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Table 3-1. PROPERTY TAX RATES FOR VARI QUS | NDUSTRI ES
(1973 data)

Integrated Forest Products:

CGeorgia Pacific 1. 50%
Boi se Cascade 2.62
Weyer haeuser 2.99
Sout hwest Forest Industries 2.10
Pot | ach 1.65
Paci fic Lunber 4.96
Pope and Tal bot 2. 24
Boheni a 2.13
Chanpi on I nternational 1.76
Loui siana Pacific 1.90
Aver age 2.39

Paper:
St. Regis Paper
I nternational Paper
West vaco
Scott Paper
Ki mberly Cark
Uni on Canp
Great Northern Nekoosa
Crown Zel | erbach

W RN RN
~
w

Long-view Fibre 88
Aver age 2.16
M ni ng:

American Snel ting Refining 3.00
AMAX .71
Di amond Crystal Salt 2.28
Foote M ner al 2.02
Freeport Mnerals 1.85
Kennecott Copper 1. 34
Phel ps Dodge 1.53
Pittston 1.68
st nor el and Coal .96

Aver age 1.71
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Table 3-1 (continued). PROPERTY TAX RATES FOR VARI QUS | NDUSTRI ES

Metal M ning and Fabricating:

Al um num Corp. of Anerica 1.34%
Bet hl ehem St eel 2.10
Republic Steel 2.69
Reynol ds Metal s 1.35
Aver age 1.87

Manuf act uring:

DuPont 18
Anmeri can Hone Products 92
Copper wel d 12

Fort Howard Paper

Corni ng d ass Wrks

Dow Jones

General MIls

CGeneral Tire and Rubber
Goodyear Tire and Rubber

M 00 00 N N Lo N W
©
o

West i nghouse Electric 09

Aver age 2.73

Pet rol eum

Texaco .85
Std. G Chio . 84
Shell Gl 1.62
Atlantic Richfield 1.75

Aver age 1. 27

Source: Derived from Corporation 10-K Reports.
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ALTERNATI VE MEASURES OF THE TAX BURDEN

Dependi ng upon one's definition of efficiency various neasures of

the tax burden can be established. Several ratios of taxes to income
indicate an effective rate of taxation, and each ratio is calcul ated
by using a slightly different view of efficiency. It is well recognized
by economsts that if tax rates differ across industries, there

wi |l be incentives for excessive investnment in the |ow tax industries,
and insufficient investment in the high tax industries. 2,3,4,5 In
order to maxinmize the aggregate return on capital (assum ng dinmnish-
ing returns in each industry) one would invest in each industry

until the rate of return to capital was equalized in all industries.
In awrld with no income taxes and a conpetitive form of organization
this result would be anticipated. Income taxes |ower the net return
to capital enjoyed by investors, and capital would tend to flow

S0 as to equalize the after tax rate of return in each industry.

If tax rates differ across industries, the allocation of capita

is distorted fromthe allocation which maximzes the gross of tax
returns (which are the actual returns to society - equalling profits
plus taxes).

The national efficiency argunent posits that investment should take
place so as to equalize gross of tax returns donestically. Consequently
it nmeasures the rate of taxation on income after all foreign taxes

have been paid.

Anot her neasure of tax burden is that enployed by the corporations
in their 10-K reports to the Securities and Exchange Conmi ssion
(SEC). In this report a reconciliation of tax rates is given; it
explains why the "effective" tax rate, which is obtained by dividing
the total of foreign, state, and federal incone tax paynents by
pre-tax income, differed fromthe statutory 48 percent.
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The world efficiency point of viewis that the gross of tax returns

shoul d be equalized for all corporations, no matter where the income

is earned. Cearly this view my be contrary to the interests of

i ndividual countries - this country would receive little direct

benefit fromforeign investnents which are taxed at nearly 100 percent
even though worl dw de wel fare may be enhanced by exceptional gross

of tax returns. Miltinational corporations, in arguing for retention

of their current tax status, typically offer their total tax bil

as evidence of a large tax burden relative to purely donestic corporations.

A conmmonly held view of taxation equity demands that realized Federa
income tax rates be brought into approximte equality across industries.
Wiile the first three nmeasures of tax burden may include all taxes
(property, severance, and franchise, as well as all forms of incone
taxes), this view holds that only federal income tax paynents should

be included in the conputation of the tax burden. This position

has been espoused by Representative Vanik in arguing for a closure

of tax "loopholes" enjoyed by nultinational firns.

Tables 3-2 through 3-6 portray rates of taxation of income from
capital, as calculated by the four alternative methods previously

di scussed, for various industries including integrated forest products,
pul p and paper, nmetal nining, integrated metal mning and fabrication
and a sanple of manufacturing firnms. By nobst neasures the tinber

paper, and mining firms enjoy preferential tax treatment relative

to the sample of manufacturing firnms. The average effective tax

rate for each industry, as reported to the SEC, was 40.7 for forest
products, 40.6 for pulp and paper, 25.5 for netal nmining, 37.1 for neta
mning and fabricating, and 45.9 for manufacturing.

In each industry group the principal sources of preferential taxation

are delineated in a reconciliation. For the integrated forest products
industry capital gains treatment of incone is the nost inportant
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wher e:

Formulas

Domestic efficiency

SEC's effective rate

World efficiency

Federal Income Tax Rate

income before taxes on incone
federal inconme taxes

state incone taxes

foreign incone tax

property taxes

severance taxes

franchi se taxes and ot her taxes
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Table 3-2.  TAXATI ON OF | NTEGRATED FOREST PRODUCTS | NDUSTRY

Tax Burden
Effective
Rat e Feder al
Donesti ¢ Report ed Wrld | ncomre Tax
Firm Ef ficiency to SEC Ef ficiency Rat e
Boheni a 45. 7% 43.5% 45. 7% 40. 5%
Chanpion Int'| 43.0 42.1 47.8 32.3
CGeorgia Pacific 45,2 41, 42.5 34.2
Loui siana Pac. 44,2 42, 44,2 +
Paci fic Lunber 55.8 43. 4 55.8 46.9
Pope & Tal bot 30.0 43.3 44.4 27.8
Pot | ach 43.1 36. 43.1 27.3
S.W Forest Ind. 47.7 42.6 47.7 36.6
Weyer haeuser 53.4 32. 50. 8 43.9
Aver age 45. 3 40.7 46.9 36. 2
Reconciliation
Reduction in
% Taxed at Ef fective
Capital Gains Rate from | nvest ment
Firm Rat e Capi tal Gai ns Tax Credit
Bohem a 43 7.7 2.2
Chanpion Int'l 29 5.3 2.5
Georgia Pacific 39 7 1
Loui si ana Pac. 50 9 0
Pacific Lunber 53 9.5 0
Pope & Tal bot 27 4.9 0
Pot | ach 86 15. 4 3.8
S.W Forest Ind. 27 4.9 3.3
Wyer haeuser 78 14, 1
Aver age 48 8.6

+ denot es_unavai | abl

e

Source: Derived from Corporation 10-K Reports.
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Table 3-3. TAXATION OF THE PULP AND PAPER | NDUSTRY
Tax_Burden
Effective
Rat e Feder al
Donestic Reported World [ ncome Tax
Firm Ef ficiency to SEC Ef ficiency Rat e
Crown Zel | erbach 34.1 37.1 44.9 21.3
G eat Northern Nekoosa 51.6 45. 4 51.6 40. 2
Kinmberly Cark 33.5 46. 7 49, 2 27.2
I nternational Paper 37.7 35. 43.3 31.4
Longvi ew Fibre 43.5 38.9 43.5 38.9
St. Regis Paper 41.3 37. 52.7 40.3
Scott Paper 39.2 35. 44.3 28.1
Uni on Canp 46.6 44.0 46.6 +
West vaco 47.6 46.1 48.6 42.5
Aver age 41.7 40. 6 47.2 33. 7
Reconci liation
Reduction in
% Taxed at Ef fective
Capital Gains Rate from | nvest ment
Firm Rat e Capital @ains Tax Credit
Crown Zel | erbach 67 12.1 -
G eat Northern Nekoosa 18 3.2 -
Ki mberly Cark 11 2. -
International Paper 40 7.2 2.2
Longvi ew Fibre 44 8. 1.
St. Regis Paper 44 8. 3.
Scott Paper 89 16. -
Union Canp 12 2.2 2.2
West vaco - - 1.7
Average 36 6.5

+ denot es unavail abl e
denotes negligible

Source: Derived from Corporation 10-K Reports.

Note: Data on Mead Corp.

rel evant dat a.
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Table 3-4. TAXATION OF THE M NI NG | NDUSTRY

Tax Burden
Ef fective
Rat e Federa
Donestic Reported Worl d | ncomre Tax
Firm Ef ficiency to SEC Ef ficiency Rat e
AMAX 25.6 28.8 37. 4 20.1
Am Snelting and Ref. 25.6 17.2 29.6 13.0
Anaconda 32.6 24, 36.3 18.6
D anond Crystal Salt 32.8 42.6 33.8 29.0
Foote M neral 47.9 25. 47.9 21.7
Homest ake M ni ng 31.2 29. 31.2 28.9
Freeport Mnerals + 20. + 39.2
Kennecott Copper + 26.1 45.3 +
Phel ps Dodge 43.2 26.1 45.3 35.5
Pittston 42.2 21.5 42.2 14.0
St. Joe Mnerals + 34.3 4 30.6
st norel and Coal 31.3 0. 31.3 0.
Aver age 34.7 25.5 37.9 22.8
Reconciliation
Per cent [ nvest ment Foreign
Firm Depl eti on Tax Credit [ ncone
AMAX 14 2.9 4.3
Am Snelt. & Ref. 7.1 2.7 7.1
Anaconda 13 5 4.
D anond Crystal Salt + + g
Foote M neral 26.1 11.9 -
Honmest ake M ni ng 15 5 -
Freeport Mnerals 9 i7.
Kennecott Copper 17.8 & 4.6 * 2.2 -
Phel ps Dodge 9.0 1.9 -
Pittston 15.6 5.3 -
St. Joe Mnerals 10. 3. -
West norel and Coal 42.0 -

+ denotes unavail abl e

- denotes negligible

* The two depletion figures for Kennecott refer to mnerals and
coal respectively; total depletion benefit is 22.4

Source: Derived from Corporation 10-K Reports.
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Table 3-5. TAXATION OF METAL M NI NG AND FABRI CATI ON | NDUSTRY

Tax Burden

Ef fective
Rat e Feder al
Donestic Report ed Wrld | ncomre Tax
Firm Ef ficiency to SEC Ef ficiency Rat e
Al coa 32.6 34.6 46. 8 +
Bet hl ehem St eel 47.2 42.0 48. 7 37.0
Republic Steel 52. 4 41.7 52.5 40.6
Reynol ds Metal s 39.1 29.5 46.6 14.9
Aver age 42.8 37.0 48,7 30.8
Reconciliation
Per cent [ nvest nment Forei gn
Firm Depl eti on Tax Credit | ncone DI SC & WHTC
Al coa 3.3 6.7 - 3.4
Bet hl ehem 3.4 2.8 5 1.
Republic Steel 3.5 3.2 - -
Reynol ds Metals * 4, 4, - 4.

+ denotes unavail abl e

- denotes negligible

Source: Derived from Corporation 10-K Reports.

* Reynolds Metals obtained a reduction of 4 percentage points from
capital gains.
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Tabl e 3-6.

TAXATI ON OF MANUFACTURI NG

Tax Burden
Ef fective
Rat e Feder al
Donesti ¢ Reported Worl d [ ncone Tax

Firm Ef ficiency to SEC Ef ficiency Rat e
Am Air Filter + 48.0 + 34.4
Am Hoi st & Der. + 35.7 39.5 25.6
Am Hone Prod. 44. 4 49.7 50.9 40.1
Copper vwel d 51.7 47.6 51.7 44.5
Corning Gass W + 50. 8 55.2 +
Dur o- Test 50.7 47.5 50. 7 +
DuPont 45.6 46. 3 50.0 41.3
Dow Jones 52.6 51.2 52.6 47. 4
Cerber Prod. 47.5 52.1 +
CGeneral MIls 51.8 39.6 51.8 36.6
Coodyear T. & R 50.1 45. 3 55. 4 34.8
Proctor & Ganble 45.8 44.9 51.6 36.9
Safeway Stores 54.9 45.2 59.5 33.6
West i nghouse El ec. 54.7 43.5 54.7 33.2
Xer ox 36. 7 45. 7 50.9 24. 2
Aver age 49.0 45. 9 51.9 38.6

+ Denot es unavail abl e

Source: Derived from Corporation 10-K Reports
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tax benefit; it is obtained on an average of 48 percent of the incone
for the firms in the sanple, and reduces their effective tax rate

by 8.6 percentage points. (It should be noted that foreign incone
and foreign income taxes can introduce errors into the estimte

of the percent of income taxed at capital gains rates.) For the

pul p and paper industry capital gains is also its npst inportant

tax benefit; it is obtained on 36 percent of the incone for the

firns sanpled, and reduces their effective tax rate an average of

6.5 percentage points.

For the mining industry percent depletion is by far the nmpbst inportant
tax benefit. For this sanple of firns it served to reduce the
effective tax rate by anywhere from9 to 42 percentage points.

The investnent tax credit and the foreign income tax credit against
domestic income tax liability are also significant factors reducing

effective tax rates.

When rates of taxation of corporate income are neasured by dividing
the sumof all taxes (e.g. property taxes plus franchise taxes plus
severance taxes plus incone taxes) by income before any of these

taxes were paid, the same variation across industries is observed

The forest products industry averaged 46.9 percent by this neasure,
pul p and paper 47.2 percent, mning 37.9 percent, mning and fabricat-
ing 48.6 percent, and manufacturing 51.9 percent.

In Tables 3-2 through 3-6 several figures are recorded as unavail abl e.
This reflects the conmon practice of reporting aggregate figures

for certain types of taxes. For exanple, state and foreign incone
taxes are reported in aggregate, but not separately by Louisiana
Pacific and Duro-Test. (Ohers (Gerber and Kennecott) failed to

di stingui sh between foreign and Federal income taxes. Finally property
taxes are often included with other non-inconme taxes, naking the
computation of the property tax rate inpossible for those firnms
included in Tables 3-2 through 3-6 but excluded from Table 3-1
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CHARTER 4
THE REGULATI ON OF M NERAL DI SCOVERY AND PRODUCTI ON ON FEDERAL LANDS

This chapter diverges sonewhat fromthe major thenme of this report

to consider econonic aspects of present and proposed systens for

regul ating the discovery and production of minerals on federally

owned |ands. The proposed revisions of existing |law are especially
interesting to us in that nost would inpose new taxes on the mning

i ndustry that conceivably could elimnate nuch of the present subsidi-
zation obtained from percent depletion and expensing of exploration
and devel opment costs.

The discovery of hardrock nminerals is regulated by the General Mning
Law of 18721 whi ch all ows prospectors open access on uncl ai nmed

open public domain lands in the Western United States. Qur criteria
for evaluating alternative procedures for the discovery of mnerals
include equity, efficiency, and adnministrative feasibility. Equity
consi derations, involving the distribution of incone and wealth

among present as well as future generations, center on issues such

as the tining of discovery and devel opnent, and the allocation of
econonmi ¢ rents between private and public ownership. Econonic ef-
ficiency, satisfied when a given output is achieved at |east cost

to society, is violated when the search for minerals involves un-
necessary and unproductive expenditures, as well as when the costs

of environmental disruption resulting from mneral exploration and
production are not incorporated in mning firms' decision-naking.
Adnministrative feasibility refers to nonetary and non-nobnetary costs
incurred by the adninistrators as well as those subject to the regula-

tions.
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Present policy fails in several respects to satisfy the criteria

for evaluation. There is no centralized nanagenent over the tining
of exploratory effort. The discovery process rewards exploration
by giving away val uable nmineral assets rather than offering explora-
tion rights for sale by conpetitive bid. Al though appropriate in-
centives exist for individuals to produce so as to maxinize the
present value of economic rents, fewif any of these rents accrue
directly to the federal treasury. Additionally, the taxation system
that does exist serves in part to distort private incentives away
from nmaxi m zation of the rent accruing to all of society. Because
of open access there is excessive exploration and the last pros-
pectors to join the hunt for mnerals do not contribute as nuch

to the rest of society as they could in alternative forms of em
ployment. A second formof inefficiency is created by the |ega
system under which clains are filed, and a third inefficiency from
the failure to internalize the costs of environnental disruption

Al t hough accunul ated experience has denonstrated the feasibility

of the General Mning Law, costs incurred by the Department of the
Interior in challenging the validity of mning clains and rel ated
costs incurred by the mining industry to defend chall enged clains
have been substantial, judging by the volune of litigation recorded
over the past 100 years. In addition to the costs, the fact that
the Department of the Interior has records neither of who has claim
on which parcels of land nor of the extent of nmining follow ng the

i ssuance of mineral patents indicates that the Mning Law | eaves

mich to be desired admnistratively.

. THE DI SCOVERY PROCESS

The image of the sourdough prospector coaxing his burro through
the untamed West is a bit exaggerated today. Today's prospector

may drive a Jeep, have access to nodern seisnic data and other geo-
physical information, and possess other new prospecting tools. He
may be sel f-enployed,-hut nmore often works for the mineral explora-
tion arm of a mmjor mning company. The lure of a big strike next

time has attracted individuals into this enploynent out of al
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proportion to the wages to be earned. Despite the attractiveness

of risky propositions to certain individuals, incentives for |one
prospectors are rapidly dimnishing. Recent devel opments in capita
intensive forns of exploration, such as dianmond drilling, airborne
magnetic surveys and chemi cal assays of aquifers by the larger nining
conpani es, have largely supplanted individual effort as a source

. . 2
of new discoveri es.

Mning rights on nost of the open public domain |ands, as distinguished
from"acquired | ands" which have been obtained through purchase

or acquisition fromprivate individuals, are obtained through dis-
covery and devel opnent. Exploration proceeds without restraint
until a showi ng of "valuable" minerals is obtained. At that point
a prospector can stake a claimfor nmineral rights under the M ning
Law of 1872.3 The requirenent of a "valuable" showing is relevant
to maintaining a claimonly when the validity of the claimis chal-
| enged, and the vast nmgjority of clains eventually prove to be
worthl ess fromthe standpoint of mineral production. Cains can

be of four types: lode claims which follow along a vein of mneral-
i zation, placer clains on a 20-acre rectangul ar parcel, tunne

sites, and mll sites on 5 acres of non-mneral land. To date in
excess of 6 mllion clains are thought to have been filed, nmany

of which have been abandoned. To maintain a valid claimat |east
$100 worth of effort nust be sustained in each year. Under the
Mning Law a claim my be voided by a subsequent prospector or the
Department of the Interior if $100 of effort each year cannot be
proven by the claimant. The effort requirement has been criticized
because it is all too often satisfied by the claimant naking purposel ess
scars on the land. In cases where overlapping clains have been
filed or boundary designations are subject to dispute, litigation

in state courts often ensues

Surface rights to a nmining claimmy be obtained through patenting
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a claim a long and expensive process, especially in recent years.
The requirenments include paynent of a fee of $2.50 per acre for
placer claims or $5.00 per acre for |ode clains, and evidence of
the possibility of profitable recovery of mnerals. Approxinmately
64, 000 patents covering some 2.9 mllion acres have been granted
since 18724 (see Figure 1). Though patenting confers several def-
inite advantages to the owner of a mning claimincluding fee owner-
ship of the land, the elinination of possible challenges from other
claimants or governnental agencies, and increased ease of financing
through outside sources, patenting also has a distinct disadvantage
The patenting process involves both procedural and substantive
requirements, and a claimis invalidated if it is determned that
the requirenents have not been satisfied. A patent applicant thus
faces the real risk of losing his claimshould the patent be denied.

In the 1920 M neral Leasing Act5 certain mnerals, primarily coal
oil and gas, were excluded from disposition under the M ning Law.
By 1973 sone 68 nillion acres of Federal |ands were under |ease
for oil and gas and about 800,000 acres were under |ease for coal.6
The Material Disposal Law of 19477 and its extension, the Miltiple
Surface Use Act of 19558, excl uded several comon naterials such
as sand, gravel, pumce, and clay fromlocation under the Mning
Law and provided for their sale at fair market val ue

The main difference anong the three mechani sms for nineral devel op-
ment is that the Mning Law of 1872 acts as a self-executing |aw
and does not allow the Secretary of the Interior to weigh alterna-
tive public values as he may do under the other systens of devel op-
ment before approving applications for title. Under the M ning
Law of 1872 the Secretary has utilized two basic approaches to deny
the statutory grant of rights in situations where he feels mnera
devel opment is inconsistent with proper |land use policy. First,
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he may withdraw [ ands fromthe domain of public land |aws, rendering
the Mning Law inoperable. The second approach has been to apply

increasingly restrictive tests for the deternination of val ue.

In the absence of Congressional reformof the Mning Law for the

di sposition of hardrock mnerals, the Departnment of the Interior,

t hrough decisions rendered by the Secretary of the Interior unti
1952, the Solicitor of the Department of the Interior from 1952

to 1970, and the Board of Land Appeals since 1970, effected indirect
reformthrough increasingly strict interpretations of the Law.

The terns "val uable" and "di scovery" in the 1872 Law were defined
in the case Castle v. Womble9 in what has subsequently becone known
as the "prudent man ruIe".10 This rule indicates that there is

val ue when a "nman of ordinary prudence would be justified in the
further expenditure of his labor and neans, with a reasonabl e prospect
of success, in developing a valuable m'ne..."11 Al though the |anguage
of Castle v. Wnble nakes no explicit mention of profitability,

the Departnent of the Interior, in a long series of subsequent
decisions, held that the prudent man woul d take into account prospec-
tive profitability before investing his |abor and maans.12 The
marketability test of value, as it came to be known, reached its

13 with the Secretary's

final explication in United States v. Col enan
decision that present nmarketability at a profit was required for
discovery. Though the marketability test of value nay be deened
desirable by the Secretary for unstated social purposes, it diverges
significantly fromthe conventional economc test in which value

is associated with positive market prices. For example, the title
to | owgrade copper deposits may be of substantial value to those
willing to speculate on rising prices in the future or on the devel op-
ment of new techniques of extraction, yet the copper deposit may

be highly unprofitable should it be nined today.
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The use of mining clains for purposes other than mining has been
ext ensi ve. Under the Mning Law of 1872 the owner of a nmining
claimhas the right to disturb the surface in search for minerals,
including such acts as cutting timber and erecting structures neces-
sary for mning operations. In sone cases summer homes have been
built on otherwi se worthless mning clainms. 14 The owners face the
risk that the Federal Governnent may challenge their claimon the
grounds that valuable minerals have not been found. If the chal-

l enge is sustained the property reverts to government ownership.

O hers have filed mining claims on land in the path of urban growth
(as in the thousands of clainms for sand and gravel near Las Vegas)
hoping to profit fromuse of the land as a commercial site.

Mning clains, though filed for a specific mineral, convey the right
to remove other nminerals. As relative mineral values change, old
clains may be challenged in state courts by those who would |ike

to obtain mining rights for other mnerals. The challenge may be
on the grounds that the boundaries of the original claimwere in-
correctly specified, that less than the requisite $100 effort has
been done yearly, that the "valuable" discovery has not been made,
and a host of other points.

The discovery procedure frequently acts perversely when it serves
to retard the production of mnerals. The area surrounding the
site of a major discovery usually becones dotted with other specu-
lative clains which may hinder further development. Not only is
it expensive to negotiate with so many different claimnts, but
each one has an incentive to hold out for a disproportionate share
of anticipated future profits. Dormant mining clains serve as a
deterrent to new exploration because of the significant costs of
having them declared invalid.
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Devel opnent of a nmining property involves capital requirenents on

a scale which normally requires access to financial markets. Because
of risk reduction through diversification of activities, the |arger

m ni ng conpanies are able to obtain financing on nore favorable

terms than would the |one prospector. Capital requirenents force

the owners of many undevel oped nmining clains to solicit offers from
the major mning conmpanies if the properties are ever to reach

the producing stage. The larger nmining conpani es have obtained

much of their producing property in this fashion

Prospecting on closed (private) land differs fromthat on public
open access land in that some bonus, |ease, or royalty is normally
arranged before prospecting begins. The landlord captures sone

of the rent and prospecting is less notivated. Another factor which
tends to linmt exploration on private lands is that the rationa

| andowner woul d want to postpone exploration effort in the hope

that exploration on adjoining properties would reveal information

as to the nmineral content of his property.

A third land tenure arrangenent has evolved on former public donain
| ands where surface rights have been di sposed of through statute.
The separation of surface and mneral rights on these |ands has

led to a nunber of unfortunate situations where mineral exploration

and even nining occurs in residential areas.

Factors other than the General Mning Law which affect industry
decisions on the tinmng of and investnent in exploration include
the nature of conpetition in the industry and Federal and state
tax policy toward the mineral industry. The industry setting of
i mperfect conmpetition serves to stinulate preclusive preenption
to the industry base to strengthen conpetitive positions. Firns
place a high value on the discovery of resources because they my
| ater be rewarded by nonopoly rents. Vertically integrated firms

47



often attenpt to gain control of raw material supplies. Mancke
observed this tendency in the steel industry in the late nineteenth
century, the apparent notivation of the steel producers being to
prevent the formation of an iron ore cartel that mght threaten

the profitability enjoyed by the steel industry. 15

Federal tax policy appears to operate to stimulate exploration
though a conprehensive review of the effects is beyond the scope

of this paper. On balance the expensing of exploration and devel op-
ment expenditures serves as an interest-free |loan fromthe treasury
in the anount of the deductions, when one compares this policy with
the alternative of treating such outlays as investnents. Though

M1 ler has argued that percent depletion discourages exploration

it would appear that by neking mneral discoveries nmore valuable
percent depletion would serve to stimulate exploration effort. 16

The effect of the property tax on exploration deserves specia
consideration. Mning clainms are not subject to a property tax
until they are patented. Mnerals can be renoved from unpatented
claims, making the inpact of property taxes on exploratory efforts
on open public lands ninimal. On private |lands property taxes nay
be revised upward following nmineral discovery. This factor may
serve to reduce the incentive to explore. The adnministration of
property taxes is an extraordinarily conplex subject involving
thousands of rates, districts, and administrative decisions. Any
i mpact of property taxes on exploration efforts could be mninzed
by reducing taxes on properties where mneral production is uneco-
nomc, while raising it in successful properties
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[1. ECONOM C CONSI DERATI ONS FOB OPTI M ZATI ON | N EXPLORATI ON

There are two basic tests of the social desirability of the

discovery process. First, is exploration effort timed in a manner

that is consistent with national policy objectives? Second, are

inputs to the discovery process used efficiently? Because there

is little, if any, governnental regulation or other form of influence

on the timng of exploration, there may be a divergence between

deci sions nade by the mning industry and national policy objectives.

The legal setting of open access favors the inefficient use of exploration
inputs; in addition, the decentralized and often |lax recording of

clains needlessly increases discovery costs.

That expl oration should precede production by nany years is sug-
gested by information requirenents regarding the quality and extent
of donestic ore supplies which should be an input to the devel oprment
of a national materials policy. Additionally, if the commencenent

of production is to be optinally timed, the values of all ninera

| eases and clains should be accurately known. This is difficult

in the face of the trenendous uncertainty which precedes thorough
exploration. Certainly the reticence of the mning industry to
reveal the true extent of probable reserves compounds the difficulty
of making Federal mneral policies. A factor which argues against
conmpl ete know edge of reserves is that idle reserves in and of
thenselves are not productive. |If social welfare is to be neasured
strictly by output, society would be better off to defer exploration
outlays until just before production is scheduled to begin, and
channel investnent funds into productive areas in the interim
Moreover, as technol ogical inprovenent in exploration continues,

the real costs of discovery should decline, further arguing for

a slowing of the pace of exploration. As long as the timng of
exploration is controlled by mining firns rather than subject to
sone form of central control, there is a strong chance timng
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will be premature fromthe viewpoint of society as a whole. Rather
than being notivated by national policy objectives the individua
firms are stinulated to explore by profit-maximnzing considerations.
I ndi vidual profit-maxinizing behavior fails to maximze societa

wel fare both when the rate at which future profits are discounted
by individuals differs fromthe social rate of discount, and when

i ndi vidual s are induced to explore in order to strengthen narket

positions.

The second question to consider is efficiency in exploration. In
theory, and ignoring considerations of risk, inputs to any production
process should continue to be hired so long as the value of their
mar gi nal product continues to exceed their cost. For mineral ex-
ploration there is no central authority with the responsibility

for the deternmination of the marginal productivity of additiona
prospecting effort. Individuals are guided in their decision to
prospect by the expected (average) wage in the industry (or may

be willing to accept even less if they are attracted by the renpte
prospect of a hig strike). Assuming dimnishing returns to prospect-
ing, as a result of a decline in the quality of l|ands being searched,
the average wage will exceed the increnental value of the contri-
bution to total discovery value made by the |ast few prospectors.
These narginal prospectors, though thenselves earning the average
wage, depress the incones of the earlier entrants to the field,

so that in ternms of their net contribution to discoveries their
effort is unjustified. Again individual profit-maximzing de-
cisions lead to a lower level of social welfare than would occur

under centralized managenment of exploration
Al though we have in principle answered the question of the optim

amount of prospecting effort, there exist a nunber of possible
externalities which could alter the conditions for optimlity.
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They incl ude:
(1) An information externality in that one discovery may

make it easier to find mnerals in the same or sinmlar
geol ogi cal formations.

(2) An exploration externality resulting from duplication
of effort - searching the same land nore than once.

(3) The "Easter Egg" externality in that each discovery
increases the cost to all other prospectors in making
their next discovery. 17 (There are a fixed nunber of
m neral deposits and finding one makes it just that nuch
more difficult to find the next one.)

In comrenting on these externalities we note that a beneficia
externality, such as the first, would require the optimal explora-
tion effort to be greater than indicated by the marginal productivity
criterion, whereas a negative externality, such as the second, woul d
indicate the criterion calls for excessive exploration. The third
externality deserves special consideration. It is true that each
successive discovery raises the cost of subsequent discoveries,
especially in the absence of externalities of the first type. If
one views exploration as a sequential searching process, identica
prospecting efforts in successive years will be expected to yield
progressively lower returns. This is nerely the fanous "pecuniary"
externality where firms face a rising supply curve for an input
(mneral reserves) and appropriation of the input by one firmraises
the cost to subsequent users. As such it does not result in a

m sal | ocation of resources and calls for no deviation fromthe
optimality criterion.

11 ECONOM C CONSI DERATI ONS FOR OPTI M ZATION | N PRODUCTI ON

In theory (and probably in practice) the production of ninerals
by corporations is governed by the maxim zation of the present val ue
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of profits froma mne. Thus production decisions are affected

by profitability variables such as taxation, ore grade, ninera

prices, and extraction technol ogy, all of which are factors unrel ated
to the operation of the General Mning Law. The primary, if not

the only, function of the General Mning Law is control over the
process by which the ownership of minerals in place is transferred
frompublic to private hands. As we argue below, the neutrality

of the Mning Law with respect to production decisions permts the
attai nment of the same social welfare optinumthat would result
fromthe unrestricted activities of individual mining conpanies.

Most recent proposals to revise the Mning Law woul d affect pro-
duction decisions, either through taxation, royalties on |easeholds,

or requirenments that production commence within a stated period

to maintain rights to a | easehold. This section exanmines the inpact

of taxation and other regulatory mechanisns on the production decisions
of mning firms as a prelude to the critical evaluation of the proposals

to revise the Mning Law.

The maxini zation of the present value of producer's plus consuner's
surplus will be used as the criterion of optimality in production.
This choice nay appear a bit artificial, but it has been used pre-
viously in intertenporal nodels and as Peterson shows is equival ent
to efficiency in the nore conventional terns of price and nargina
cost. 18 Hotelling first denonstrated the efficiency of a conpetitive
mning industry. 19 He showed that a conpetitive industry which
maxi m zes the present value of profits chooses exactly the same
production path as a centrally planned econony which nmaximzes the
present value of producer's plus consumer's surplus. A nonopolistically
controlled industry would fail to achieve optinality by naintaining

a difference between price and narginal cost. Conpared with the
centrally planned econony's production path the nonopolist restricts

out put .
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In the conpetitive nodel firns maximze the present value of profits,
which is just the present value of producer's surplus (the difference
bet ween price and long-run marginal cost), and may properly be terned
econonmi ¢ rent when nmargi nal cost neasures the opportunity cost of
each input. Economi sts have long argued that taxation of rent is
socially desirable, such taxes being non-distorting. Additionally
one mght argue that mineral production on public Iands should not
earn long-run profits above the mininum necessary to attract the
investment that does take place. Equity with respect to the alloca-
tion of public resources would indicate that sone (the mining conpanies)
shoul d not benefit at the expense of the nany.

We are led then to an exam nation of the effect of various forms
of taxation on the allocation of rents and on the optiml timng
of production. Hotelling and Peterson both anal yzed the inpact

of taxation on production. Their results are sunmmarized bel ow.

A pure profits tax is a tax on economc rents; it does not distort
the timng of production fromthat which is socially optimal. The

Tax Effect on Tining of Production
pure profits neutra

i ncome del ayed

severance del ayed

property advance or neutra

income tax distorts production decisions because of the manner in

which investnent is treated. Rather than being witten off as incurred,
investment for exploration and devel opnent of productive ventures

must be capitalized and depreciated over tine. The depletion allowance
as it is witten in the tax code serves to accelerate the tinmng

of production over what it would be with ordinary income taxation.

In recent sessions of Congress hearings have been held on |egislation
that woul d inpose a Federal severance tax or royalty paynent on

output. A severance tax woul d have the consequence of postponing
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output and woul d al so serve to transfer some of the economic rent

to the Federal governnent

Taxes such as royalties and severance taxes serve to |essen the
differential in value between the use of land for nineral production
and sone alternative purpose, even if the alternative use is nerely
to serve the needs of an occasional hiker or hunter. As long as

the land continues to be used for mineral production the governnent
obtains a share of the rent that previously accrued to the owner

of the land. By applying royalties or severances on the gross val ue
of output, the extensive margin of land use for mineral production
will be curtailed. 20 A tax on net receipts (accounting profits)
woul d be better in that nmore profitable operations would pay |arger
taxes per ton of ore renoved, but better still would be a tax on
pure economic profit (rent). In theory this would be adninistered
by taxing only that portion of profits from each operation above
that which reflects a normal rate of return on the investment (properly

adj usted for risk).

V. REVISING THE M NING LAW OF 1872

Significant nodification of the General Mning Law occurred wth
the enactment of the Mneral Leasing Acts of 1920 and 1947 21 and
the Material Disposal Law of 1947. 22 The former served to exclude
most energy minerals fromlocation through the Mning Law, and the

| atter provided for the sale of common materials such as sand, gravel,
and clay obtained on public lands at fair market value. The wi sdom
of having three separate systens for the devel opnent of minerals

on Federal lands is questionable, especially considering that the
mneral s subject to disposal under different systems nmay be inter-
mngled in the same deposit. The Miultiple Mneral Devel opnent Act
was an explicit attenpt to deal with this problem of admnistration.
The passage of the National WIderness Areas Preservation Act

and the establishnent of the Public Land Law Revi ew C‘onm'ssion25



presaged a revival of interest in an exam nation of the desirability
of the Mning Law as an instrunment of national policy.

Most of the land that was placed in wilderness status by the Nationa
W | derness Areas Preservation Act had been open to nining and in

many areas clains had been filed and even patented. Rather than

halt all current nining efforts or deny rights that had already

been conferred through patenting, Congress opted to allow prospecting
and mining until January 1, 1984, presumably a sufficient tine to

al low fixed investments to be recovered. The Act specifies that

it is Federal policy "to secure for the American people of present

and future generations the benefits of an enduring resource of wlderness.

In the act establishing the Public Land Law Revi ew Conmi ssion

"it is hereby declared to be the policy of Congress that
the public lands of the United States shall be (a) retained
and managed, or (b) disposed of, all in a manner to provide
t he maxi mum benefit for the general public."

By this declaration Congress reinforced the trend away from what

some have viewed as indiscrimnant disposal of Federal |ands under

such laws as the Homestead Law’® and the General M ning Law. As

| and becanme nore scarce, disposal as an instrument of public policy
gave way to leasing and sale through conpetitive bidding. The open
access to ninerals on public lands is one of the few remaining vestiges
of our former national policy.

The Mneral Leasing Act of 1920 excluded nost energy minerals from

| ocation and provided for the awarding of |ease privileges through
conpetitive bidding. By leasing, rather than allow ng open access,
the dissipation of economic rent through excessive and premature
exploration can be elinmnated. Presumably the Interior Department
can weigh the social benefits fromalternative uses of Federal |ands
before it decides to offer them for l|ease. Also the regulation

of mning activity is sinplified if tracts are large and records
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of ownership are kept in a single location. The welfare of future
generations may or may not be factored into governnental decisions
but at least there is reason to believe it will be given nore weight
than in private decisions to explore when open access is allowed.
Uncertainties associated with possible wthdrawal of exploration
rights still exist as a deterrent to prospecting effort and may
serve to adversely affect bidding for oil and gas |eases.

The principal defect of the Mneral Leasing Act of 1920, fromthe

vi ewpoi nt of economic efficiency, is the manner in which production

| eases are awarded for lands not known to be mineralized. The Act
specifies that parties interested in obtaining a nonconpetitive

oil or gas lease nust file sinultaneously, the winner to be chosen

in a random drawing. Typically, parties awarded the |eases are

not in the petroleumindustry and sell the |lease to one of the ngjor
petrol eum companies in a contract that provides for a royalty to

the seller. No part of this royalty accrues to the Federal governnent
(other than through income taxation). This system encourages excessive
investment in the socially nonproductive act of filing for the |eases.
Social welfare would be increased if this nonproductive effort was

di scouraged and a system of conpetitive bidding established (as

is done for lands known to be mneralized).

The | easing process for coal and phosphates requires that they often
be granted without conpetition, a systemthat may, depending upon
| easing fees, transfer economic rent fromthe Federal governnent

to private investors.

At least four bills were introduced recently in Congress that woul d
modi fy the operation of the Mning Law of 1872 as it pertains to
hardrock mnerals. These are S 1040, the proposed "M neral Leasing
Act of 1973;" S 3085, the proposed “Hardrock M neral Devel oprent

Act of 1974;" S 3086, the proposed "M neral Devel opnent Act of 1974;"
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and HR 8435, the proposed "Mneral Leasing Act of 1975." The fol-
| owi ng paragraph outline the provisions of each of these bills
and anal yze their efficacy in producing socially desirable changes

in the Mning Law.

S 1040, which was supported by the Administration and the Interior
Department and strongly opposed by the organized mning interests,
woul d have repeal ed the Mning Law of 1872, the Mneral Leasing
Act of 1920, and related laws, and in their place would have

(1) Instituted a system of leasing for the exploration of
all nminerals. The |eases would have been issued by
competitive bid only when there was evidence of mnerals
in paying quantities; otherw se |eases would have been
i ssued without charge, and would have been valid for
a period of ten years.

(2) Instituted a second type of lease for production, valid
for fromfive to twenty years and automatically renewabl e
if minerals were being produced.

(3) Established mnimm annual rental fees per acre on al
| eases.

(4) Established a mininumroyalty on production.

(5) Required submission of plans for operation and reclana-
tion prior to comencenent of nining, and conpliance
with these plans throughout.

(6) Gven the Secretary of the Interior the authority to
renmove |lands fromthe operation of the Act to protect
the environnent or to pronote alternative uses of the
land, and al so given the Secretary the right to waive
or reduce fees and royalties on certain properties to
encourage devel oprent.

(7) Linited hardrock nineral |easehol dings under contro
of one corporation to 20,480 acres in one state and 640
acres in one |ease.
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(8) Required that all existing claims be recorded within
one year of enactnment of the Act and a patent applied
for within three years.

If properly inplemented by the Secretary of the Interior, this bil
woul d have corrected the nmajor objections to the Mning Law of 1872
previously raised. Timng of exploration would have been under
centralized managenent, and with restrictions on entry there woul d
have been far less of an incentive to excessive exploration effort.
Wth entry restrictions on a |lease, decentralized prospecting decisions
are (theoretically, at least) guided by a prospector's margina
product, a force that should lead to efficient use of prospecting
inputs. Uncertainties over ownership would have been resol ved.
Larger leases should elinmnate the externalities associated with
excessive adjacent claimfiling near productive discoveries. Contro
over use and the evaluation of alternative |and uses would have
rested with the Secretary, who presumably woul d make decisions con-
sistent with the maximzation of social welfare.

Contrary to the remarks of Howard Edwards of the Anaconda
Conpany that offering |eases through conpetitive bidding, as pro-

posed by this bill, "...is not a fair way to allocate |eases because
the practice discrimnates against small nminers, is an econonic

. . . 27 .
wast e, discourages devel opnent and investnent... , the taxation

of true economc rent (as in a bid for a |lease) is desirable because
it serves to allocate investrment according to the marginal productivity

criterion. It is true that bidding for |eases can involve substant-
ial sunms and this factor would definitely serve to deter the small
prospector. In the past the small prospector has been instrumenta

in the discovery process; Koehler Stout, President of the Mntana
Mning Congress, terms themthe "bird dogs" of the industry.33

If their efforts truly are nore productive than sinilar outlays
by large nmining conpanies, the interests of both prospectors and
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m ni ng conmpani es woul d be served by formalizing their relationship
in an enpl oynent contract (containing suitable incentives for dis-
covery).

The "Hardrock M neral Devel opment Act of 1974," S 3085, is simlar
to S 1040 with the follow ng exceptions:
(1) I't would have applied only to hardrock mnerals.
(2) It did not specify guidelines for conpetitive bidding
on | eases.
(3) It did not specify that the Secretary would have dis-
cretion over the issuance of exploration |eases.
(4) Production |eases could have been held for 40 years
wi t hout any production as conpared to 20 years under
S 1040.

The differences between S 3085 and S 1040 were prinarily in the
scope of coverage and the authority vested in the Secretary. The
economc inplications are clear. Inefficiencies in other than hard-
rock mineral exploration and production would not necessarily be
subject to evaluation by a centralized decision-naking unit. Also
the absence of conpetitive bidding for |eases would result in a

| oss of economic rent to society and its appropriation by the w nner
of the |ease.

The proposed "M neral Devel opment Act of 1974," S 3086, was preferred
by the Anerican M ning Congress, an association of |arge nining
conpani es, and was opposed by (1) various smaller associations represent-
ing lesser mining conpanies for whom capital requirements woul d
have been burdensome, and (2) the Department of the Interior. Anmong
other things this Act would have:
(1) Provided for the elimnation of existing unpatented clains
unless a new claimwas filed within five years of the
date of enactnment of the Act.

59



(2) Had new clains recorded both in the county recording
office and in the regional office of the Bureau of Land
Managenent, and filed for 80 acres in a manner that
conforms with |egal subdivisions of public |and.

(3) FEimnated the present distinction between |ode and
pl acer clains.

(4) Increased the annual |abor requirenents substantially.

(5) Continued the present system of patenting, though only
at a substantially higher fee. Patents would have only
conferred the right to extract mnerals and woul d not
have allowed full freedomto utilize the site for other
purposes as is the case under present |aw.

(6) Instituted a systemof royalties of 2% of the value of
mnerals mned subject to the restriction the royalty
be less that 5% of net income.

This bill would have resol ved many of the anbiguities over ownership
by elimnating all old clains for which there was no current active
interest. By collecting all claiminformation in a central reposi-
tory (BLM, potential claimnts should enjoy significantly |ower
search costs in determ ning whether or not a given parcel has been
clained. Presumably the provisions restricting use of patented

sites to only those directly connected with the production of minerals
woul d have elimnated the abuses that have occurred on these sites.

The provisions for environnental protection in these bills differed
substantially in degree. S 1040 would have had the nost stringent
requirements, the operation and reclamation plans which would have
had to have been approved before devel opnent and foll owed thereafter.
S 3085 woul d have been less restrictive by not requiring such conpre-
hensive planning, nor would it specifically have vested authority

in the Secretary to reject the issuance of exploration |eases or
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bids for |leases when he felt it was in the public interest to do

so, as he could under S 1040. S 3086 would have given the Secretary
even |less authority to deal with problens of nultiple use and environ-
mental damage

HR 8435, the proposed "M neral Leasing Act of 1975," was drafted

| argely by Law ence MacDonald, a Col orado School of M nes professor
of economics. This bill would revise the entire systemfor ninera
di sposal including hardrock minerals, oil and gas, construction
materials, and bedded minerals such as oil shale and sulfur. The
exi sting systems woul d be replaced by a three-stage |easing system
in which the Federal governnent would retain ownership and contro
over the land. Strong environmental safeguards woul d acconpany
each stage. Inasmuch as the principal concern of this paper is
hardrock mi neral devel opment under the General Mning Law, the

di scussion of HR 8435 will deal primarily with the regul ation of
hardrock m neral devel opnent.

In stage one the Secretary of the Interior would, at his discretion
i ssue a prospecting permt allow ng only surface reconnai ssance

to any person making a valid application. Each permt would be
valid for a period of two years and woul d be subject to a nom na
fee to cover administrative costs

In stage two exploration |eases would be issued which would give

excl usive exploration rights to the | easeholder. \Were two or nore
persons file exploration applications on substantially overlapping
territory, the Secretary would offer the |ease conpetitively to

the highest bidder. A rental fee of at |east 50¢ per acre per year
woul d be charged; the size of each |ease would be linmted to a

maxi mum of 640 acres; and the extraction of nminerals would be linited
to quantities required for chemcal analysis.
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In the third stage a devel opment and production |ease woul d be issued
by the Secretary to persons show ng that deposits exist in paying
quantities. Lease applications would be able to be revised to include
other mnerals should they be discovered during subsequent devel oprent.
Leases woul d be issued for a twenty-year term and continue thereafter
as long as production continued. A fee of at |least $1 per acre

per year would be inposed and the fee would be increased each year
followi ng the sixth if production had not commenced. Before ex-
traction operations could begin a conprehensive plan for operations
and recl amation woul d have to be approved by the Secretary.

Hol ders of existing mning clains would be forced to record them
within one year of the date of the Act, and to file an application
for a patent or a devel opnent |lease within three years of recorda-
tion of the claim

HR 8435 woul d elimnate nost of the undesirable features of dis-
covery under the General Mning Law. Furthernore, the inposition

of strong environnmental controls in an area so conspicuously |acking
in controls nust be viewed favorably. Despite these desirable
features, distortions in the intertenporal allocation of resources
could result fromthe pressure that would be placed on prospectors
to bring mnes on streamat an early date

A rational mning firmmaximzing the present value of its profits
woul d begin devel opnent of a deposit when the return earned on hol d-
ing the undevel oped deposit just equalled the return available on
alternative investments - that is, when the rate of increase in

val ue of a deposit equals the market rate of interest. As Hotelling
showed, the profit-maxinzing activities of a conpetitive mning

i ndustry woul d maxinize societal welfare. Wen a regulatory system
is instituted which inposes penalties for delaying devel opment,
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the mining firns having devel opment and production | eases on narginally
val uabl e deposits are forced to accelerate the timng of production

if they want to avoid losing their rights under the |lease. Such
penalty provisions may indeed stinulate mining activity in the near
future, but only at the cost of denying these mnerals to future
generations. The production incentives are undesirable because

they woul d distort what are, in principle, decisions consistent

wi th the maxim zation of social welfare.
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CHAPTER 5
TAXATI ON AND TI MBER RESCURCE ALLCCATI ON

This chapter is divided into four sections. The first considers the

nature of preferential taxation of forest property. The second section anal yzes
the inpact of various forms of taxation on forest management deci sions.

The third section reviews the available evidence on industrial struc-

ture as it affects industry supply curves. The final section briefly

treats some of the non-tax federal policies and regul ati ons which affect

the forest product industry supply curve

. FOREST PROPERTY TAXATI ON

As shown in Chapter 3, the income and property of the forest product
industry is taxed preferentially, conpared to general manufacturing

The principal tax subsidies to the forest product industry are capita

gains treatment of profits from stunpage held for the requisite periods and
reduced rates of property taxation.

Capital gains treatnent of income derived fromincreases in the value

of standing tinber has been cited by Sunley, anobng others, as a form

of preferential taxation of the forest product industry. As recapitulated

in the historical review of Chapter 2, prior to 1944 the tinber owners

could obtain capital gains only when [ong term hol di ngs of tinber were

sold while still standing. The extension of capital gains treatment to |ong
termprofits on appreciating corporate assets in 1942 created an inequity between
corporations who processed their own tinber and those who sold standing tinber.1
In 1944 Congress anended Section 117 of the Internal Revenue Code to rectify this
inequity. At the time this anendment was being debated it was suggested that
liberalizing the tax treatment of timber profits would stinulate the output of
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forest products. Prior to 1942 neither group could obtain capital gains
treatnent; after 1942 only the latter group was entitled to take capita

gains on long term stunpage profits.

Ordinary property taxes serve to shorten growing cycles and accelerate
the rate of tinmber harvest. In addition, a system of uniform |and

and income taxes which did not discrinmnate by use or activity would

| ower private returns to forestry relative to other uses of the |and

and induce a conversion of forest land to other uses. The social benefi
of forest land, which include the value of recreational opportunities

and the like, may exceed private returns; therefore some form of publj
thj/laad/‘
“ The

subsidization of forestry through modification of the proferty tax takes

subsidization of forestry may be desirable if other uses o
which yield lower social benefits are to be forestalle

a variety of forms, whose distribution among states is reported in Table

5-1.

Property tax treatment varies by locality and includes special treatnent
such as exenption and rebate laws, nodified property tax laws, yield

tax laws, and severance tax |aws.

Exenption | aws serve to renmpve forest lands and tinber or tinber alone
fromthe property tax rolls for a termof years, or in certain instances,
indefinitely. Most exenption |aws require certain managenent techniques
such as the planting of a particular variety of tree, the creation of
snow or wind breaks, or the devel opnent of recreational opportunities

for continued qualification under the law. Rebate laws allow the owner
to apply for a reduction in his taxes in return for public benefits
fromthe use of his lands. Exenption and rebate |laws both suffer from
conmpl exity and unevenness of adnministration according to the Georgia

Forest Research Council report.

Property tax |laws for forest property have been revised by various
states to lower the tax burden on tinber (and agriculture) relative
to other possible land uses. Modifications in property taxation proce-

dures have included altering the assessnent irrespective of other uses
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Table 5-1.

BY STATE AND TYPE OF LAW (as of 1973)

CLASSI FI CATI ON OF FOREST TAX LAWS

State

Exenption

or

Rebat e

Modi fi ed
Assessnent

Modi fi ed
Rat e

Yiel d
Tax

Sever ance
Tax

Al abana
Arkansas
California
Col or ado
Connecti cut

Fl orida
Hawai i

| daho

| ndi ana

| owa
Loui si ana

Mai ne

Maryl and
Massachusetts
M chi gan

M nnesot a

M ssi ssi pp

M ssour i

New Harmpshire
New Jersey
New Mexi co
New Yor k
North Carolina
Nort h Dakota
thio

Oregon
Pennsyl vani a
Puerto Rico
Rhode | sl and
Tennessee
Virginia
Washi ngt on
West Virginia
W sconsin

X

X
X

X X X

x X XX XXX XXX

X X X

> XXX X X

X

>

XX XX X X

X
X

TOTAL

12

23

19

Sour ce: Ti nber

Tax Journal, Vol. 10, p
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whi ch may be better in terms of maximzing |and value, changing the
rate fromthat applied to other property, and deferring paynent unti

the tinber is actually harvested

The yield tax substitutes a tax at harvest for the annual property tax
on tinber. The property tax on land is often retained. The primary
purpose of the yield tax is to aid forestry by elimnating the annua

tax on tinber.

Severance taxes, like yield taxes, are inposed when tinber is harvested
Unlike yield taxes, severance taxes are inposed in addition to existing
property taxes, and are used primarily as a source of additional revenues.
Frequently the proceeds of a severance tax are devoted to State forest

progr ans.

. EFFECTS OF TAXATION ON FOREST MANAGEMENT DECI SI ONS

The determnation of optimal (profit maxinmzing) growth periods for
appreciating assets such as trees, liquor, and livestock has a long
history in the economnic 1iterature.5 Recently this work has been general -
i zed by Thonmson and Gol dstein to include the effects of taxation.6
Assuming a single harvest of a forest growing on a given plot of |and,
with [unber prices constant, one would wait until the gain from postponing
the harvest one period equaled the interest foregone. This result nay

al so be expressed as waiting until the rate of increase in value ceases

to exceed the interest rate. The condition for profit maxim zation

is depicted graphically in Figure 5-1. Profit maximzing growth periods
for an infinite sequence of harvests, and for various forms of taxation

of forestry, are considered later in this section.

The cal cul ation of profit maximzing growh periods may result in anbiguity.
There are two primary uses for the tinber in nost forests, pul pwood

and sawtinber. These uses are not nutually exclusive in that the sane

| ogs that are used for pulp may also be used for sawtinmber (and vice-
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FIGURE 5-1
YI ELD CURVES FOR PULPWOOD AND SAWTI MBER

VALUE

Sawtimber
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versa). As Goundry7 shows, the logistic curve of value for pulp |ogs
normal |y crosses that for sawtinber. Figure 5-1 depicts this situation.
According to the optinizing conditions there are two equally desirable
dates of harvest, t for pul pwood and t, for sawtinber

The key to solving this apparent dilemma is to reconsider the criterion
for optimzation. The rule developed in the previous chapter is to
maxi m ze the net present value of the asset. Although cal cul us may
wel | indicate two dates where both first and second order conditions
are satisfied, in general only one can be the global optinum At | ow
interest rates sawtimber has the highest present value, but as interest
rates rise the initial present value superiority of sawtimber gives

way to the faster growth and shorter maturity of pul pwood. Thus the
interest rate can be a crucial factor, not only in the determnation

of optimal harvest.date, but also in the type of wood grown.

The anal ysis can easily be generalized to include planting costs and
an infinite cycle of harvests. Let:

V(t) = Present value of tinber measured fromthe planting
date
Nunber of years in the growth period

—
1

Harvest value at tine t

—n
—
—
~
I

[ = Discount or interest rate
P = Planting costs (incurred at t=0)

Present value is maximzed when dV/dt = 0.

-it . i
dlflele - B) - gi(eyeit - ig(e)e™HE = 0 (5)

Rearranging, one finds f'(t)/f(t) =i
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Pl anting costs have no effect on the optimal date of harvest in this

nmodel .  The nodel nmay be too sinplistic, however. It has been suggested
that a variety of planting techniques are possible and that growh is
affected by the choice of planting technique. This indicates that planting
costs are properly included as an argurment in the tinber value function

in which case planting costs would affect the optinal date of harvest.

For an infinite series of harvests t years apart the present val ue of
the harvest may be witten

-2it -it

S = f(t)e *t - P + £(t)e -Pe + ...+ £(p)e ™ L pe” (Rt

Recogni zing that this is nerely a geonetric series, with initial term
~-it -it

f(t)e - P and commn ratio e , the summay be witten as
g - Et)e - p
1- e-it

£(t) - pe*t

s = =
et -1

Maxi mi zing with respect to t provides the result that trees should be

cut when;:
£'(t) _
£(t) 1-e

. 1 - P/E(E)
. -it

<1i

That is,the optinal harvest date is earlier than in the one cycle case,
so long as e'It exceeds the ratio of planting costs to harvest val ue.
me1e_it wi || approach zero for large values of t, while planting costs
should be but a snall portion of the harvest value, assuring the shortening

of harvest cycles.

Forest industry taxation induces adjustments in growing and harvesting
cycles by altering the profit maximzing conditions. Thonson and Gol d-
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stein (page 32) denonstrate that the effect of the severance tax is

to lengthen the optimal growth period, while their specification indicates
that income and capital gains taxes are neutral with respect to growth
periods. They do not explicitly analyze the effect of the property

tax - either in the above formor in its various deferred applications.

The property tax formulation based on value of the tinber stand is not
readily amenable to analysis. An alternative fornulation which assunmes

taxes are uniformat amunt T per year may be readily sol ved

E-P/f(cj “‘("YE*Q :]

-it

f(t) 1-e

Because the second termon the right hand side of this expression is
always positive, the rate of increase in value, f'(t)/f(t), is larger
than it was in the absence of taxation. A property tax which is constant
through tine serves to shorten the growing period, resulting in premature

harvests.

Unfortunately the Thomson-Gol dstein analysis fails to recognize a nore
subtle inpact of taxation on optimal (profit maxim zing) harvest dates,
and consequently their results may not be valid. Consider, for exanple,
the incone tax. The work of Mieszkowskig and Harberger9 denonstrat ed
that under some very general assunptions an income tax is largely a

tax on capital, and hence would serve to alter relative factor prices
in the production of tinber. The Thonson-Col dstein production function
contains tinme as its only argument, but surely a general fornulation
woul d include both capital and labor as well. Taxation of capital in
forestry at a rate below that in general manufacturing (through capita
gains treatnment of increases in stunpage value) would serve to | ower
the cost of capital in forestry relative to other industries. Because
capital -1 abor substitution in forestry is unknown, one can only specul ate
on the results. It appears that nore of the relatively cheap capita
(land) will be used and less effort will be devoted to |abor intensive
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activities like thinning and spraying. This effect through capital -

| abor substitution would tend to slow growth rates, |engthen the profit
maxi m zi ng grow h period, and thus reduce the supply of tinber. At

the sane time, of course, a lower tax rate on tinber ownership wll

affect land use decisions at the margin. The lower is the rate of taxation
of tinber profits, the nore land that will be devoted to tinber grow ng.

The net effect between the two countervailing forces (nore tinber |and,

but each acre producing less) is ambiguous without a nore rigorous treat-

ment of this problem

Recently, Fbrtnanlo extended the nodeling of optimal harvesting decisions

to include non-tinmber values. Specifically, he considered the case

where a standing forest provides flood control, recreational, or other
services. The conditions for optimality, which are derived anal ogously

to the equations 5 through 9, indicate that the forest should be harvested
when the flow of non-tinber benefits plus the growth in forest value
ceases to exceed the interest foregone. |f non-tinber benefits are |arge
relative to the value of the standing tinber, this indicates that the
harvest should be postponed, perhaps indefinitely. Hartman did not

anal yze the structure of taxes which would be necessary to internalize
this externality.

[11. I NDUSTRIAL STRUCTURE

The forest product industry may be divided into two broad categories:

smal ler tinber owners and diversified corporations active in all phases
of the industry. Anpng diversified forest product corporations Fortune
has |ong distinguished between paper conpanies and integrated forest
product companies, but such a distinction nay be unwarranted. Nearly

all of the paper conpanies are significant factors in the production

of lunber, plywood, and chemicals, while most of the firms classified

as diversified forest product concerns produce |arge volunes of pulp

and paper from wood residues. In addition, there are a nunber of smaller
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firms that specialize in a narrower segnent of the industry. Some such
as Bohem a and Pope & Tal bot engage primarily in the cutting of tinber
on public lands. Qhers such as Fort Howard Paper, Garden State Paper
Al'ton Box Board, Fiberboard, and Federal Paper Board, use as prinary

i nputs wast epaper generated from post consuner and industrial conversion

wast e.

Capital intensity in production is highest for the large diversified

firms and least for the scrap users. According to Fortune, assets per

enpl oyee for four of the diversified firms including Wyerhaeuser, Georgia
Pacific, Boise Cascade, and Potlach Forests averaged over $49,000 in

1973. For a group of nine paper conpanies, capital per worker averaged
$41,700, while for the firms using wastepaper it averaged $32, 700.

This conpares with the average for all manufacturing of under $30, 000.

According to conputations by Fortune, the rates of return to equity
invested in the wood product industry have been bel ow the average for
the 500 largest nmanufacturing concerns .for most of the |ast decade
When rates of return are separated into those classified by Fortune

as paper conpanies and those classified as large diversified forest
product conpanies, a significant difference emerges. The large forest
product conpani es have consistently earned higher than average returns
(with the exception of Boise Cascade whose ill fated venture into rea
estate caused large losses in 1971 and 1972), while the paper conpanies
have experienced excess capacity and low rates of return throughout
the 1960's and into the early 1970's. Recently demand has caught up
with capacity and rates of return to paper conpanies are inproving
Tabl e 5-2 presents sonme of this data

In searching for an explanation of the difference in rates of return

for these two groups, it should be asked if the difference is real or
merely the result of some form of neasurement error. One likely explana-
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RATES OF RETURN TO EQUITY | N PAPER AND FOREST PRCDUCTS | NDUSTRY

Table 5-2

YEAR

500 Humamwume Average

Fortune's Paper & Wood
Prod. Ave.

Diamond International

Georgia Pacific

Weyerhaeuser

Scott

Kimberly Clark
St. Regis

Crown Zellerbach

International
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tion, noted in an earlier chapter, is that land used for production

of tinber is presently worth substantially nore than its book val ue.
Land at its original acquisition cost is included in the asset base

for rate of return calculations. [If land values are adjusted to reflect
current market prices, the high rate of return for the forest product
conpani es, as conpared with general manufacturing, would probably disap-
pear. Another possible explanation for the difference between the two
groups is that those classified as integrated concerns utilize wood

more fully. Gven large transportation costs in proportion to product
value, it is likely that non-integrated concerns are offered |ow or

zero prices for wood residues and scraps. Users of the residues are
able to obtain inputs nore cheaply from nearby sources.

V. THE EFFECTS OF NON TAX FEDERAL POLICIES ON TI MBER SUPPLY

This section reviews certain non-tax federal tinber policies as they
affect the supply of stunpage frompublic lands. Federal [ands supply
a relatively small portion of total stunpage, because they constitute
a small percentage of total acreage (Table 5-3) and the federal |ands
are relatively lowin productivity (Table 5-4).

Retention of |ands of particular national inmportance in federal owner-
ship began with the legislation creating Yell owstone National Park in
187211. The growing interest in conservation in that era produced at

| east two significant pieces of legislation that have profoundly affected
domestic forest policy, the Forest Reserve Act of 189112 and the Forest
Service Organic Adninistration Act of 1897.13 Presidents Harrison

C eveland, MKinley and Roosevelt utilized the executive authority
conferred by the 1891 Act to withdraw nillions of acres of public tinber
| ands from di sposal under earlier statutes. The Forest Service O ganic
Administration Act of 1897 provided the basis for the establishnment

of the present system of national forests which now enconpass some 187

mllion acres, 91 mllion of which are forested, in 155 national forests

in 40 states.
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Table 5-3

OMERSH P OF COMVERCI AL Tl MBERLAND

Type of Ownership Total United States Nor t h South  Rocky Ms. Pacific
Ar ea Proportion Coast
Thousand Thousand Thousand Thousand Thousand
Acres Per cent Acres Acres Acres Acres
Federal :
National Forest 91, 924 18 10, 458 10, 764 39, 787 30, 915
Bureau of Land Managenent 4,762 1 7 5 11 2,024 2,652
Bureau of Indian Affairs 5, 888 1 815 220 2,809 2,044
Gt her Feder al 4,534 1 963 3,282 78 211
Tot al Federal 107, 109 1 12,311 14, 277 44,699 35, 822
State 21,423 4 13,076 2,321 2,198 3, 828
County and muni ci pal 7,589 2 6, 525 681 71 312
Forest industry 67, 341 14 17, 563 35, 325 2,234 12,219
Farm 131, 135 26 51,017 65, 137 8, 379 6, 602
M scel | aneous private 165, 101 33 77,409 74,801 4,051 8, 840
Al ownershi ps 499, 697 100 177,901 192, 542 61, 632 67,622

Source: U S DA, The Qutlook for Tinber in the United States,

FRR-20, July 1974.



TABLE 5-4. AREA OF COVMERCI AL FOREST LAND
BY OAMNERSHI P CLASSES AND SITE QUALITY a
(Areas in MIlion-Acres by Site Classes)

Oanership class [ [ Il |V V All site classes
Nati onal forest 2.9 8.5 17.6 32.7 25.2 86.9b

QG her public 2.0 3.5 6.0 16.7 16.0 44,2
Forest industry 4.1 8.0 18.8 24.9 11.5 67.3

Qther private 4.4 18.0 73.8 121.2 78.8 296. 2

Al ownershi ps 13. 4 38.0 116. 2 195.5 131.5 494.6

a Site class | to V refer respectively to |ands capable of producing
growth of 165-plus, 120-165, 85-120, 50-85, and 20-50 cubic feet of

ti mber per acre per year.

b Estimates of area subclasses do not include 5.0 nillion acres of

nati onal forest lands in the Rocky Muntain States that are not included
in the base for allowable cut because of such factors as unstable soils,
smal | size of isolated patches and stringer, or special use constraints.
Vol ume and growth data are al so excluded for these areas.

Source: U S.D.A, The Qutlook for Tinber in the United States, FRR-
20, July 1974.
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Unappropriated and unreserved lands of the United States are adm nistered
by the Bureau of Land Management of the Department of the Interior and
total some 470 million acres principally in the el even western states

and Alaska. Following its creation14 in 1946 froma nerger of the old
CGeneral Land Ofice and the Grazing Ofice, the Bureau of Land Managenent
obtained a clearly defined mandate from Congress in the Cassification
and Multiple-Use Act of 196415 whi ch provided for nultiple use objectives
simlar to those of the Forest Service Organic Admnistration Act, and
the later Miltiple-Use and Sustained-Yield Act of 196016 which directly
af fects Forest Service harvesting policy.

Land held by various state and | ocal agencies was prinarily obtained

by confiscation for non-paynent of property taxes during the 1930's.
There does not appear to be any explicit policy directing land use deci-
sions on nost of this acreage, although some states (especially \Washing-
ton) have discovered state-owned forest |ands as a source of revenue
and manage forest lands well

That private tinber holdings, especially those under control of the
forest industry, dominate other categories in inportance as a source
of supply, becones abundantly clear when one considers the ownership
and productivity of the various forest lands. Conmercial tinber |and
is defined by the U S. Departnent of Agriculture to be |land capable
of yielding 20 or nore cubic feet of new growth per acre per year
According to a recent study a large portion of the best sites yielding
in excess of 85 cubic feet per acre per year are in forest industry
ownership, while holdings by public agencies in national forests and
el sewhere have a high proportion of sites with the potential for |ess

than 50 cubic feet per acre per year.17

It has al ways been the avowed policy of the Forest Service to permt
a wide variety of conpatible uses in the national forests. This policy
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was fornmalized in the Miltiple-Use and Sustained-Yield Act of 1960.

This Act does not specify any priorities anmong conpeting uses, |eaving

the determnation of appropriate use to be decided on a case by case

basis. Before considering the conplications that arise when one considers
multiple use, it is convenient to examne public policy and private

deci sion making regarding the choi ce of harvesting technique of public

| ands.

Al'though tinber is frequently cited as one area where astute practices

on both the governmental and private level have led to an increase in

the resource base, while sinultaneously satisfying demands for current

use of the resource, there is a sharp divergence of opinion as to whether
or not we have enough timber for the future. The relative uncertainty

of tinber inventories held by the industry, and additional uncertainties
associated with estimates of future growh rates follow ng various harvest-
ing practices, conbine to nake forecasting difficult. In a recent report
the Forest Service argues that demands are indeed growing nore rapidly
than forests can be regenerated, and that unless prices for forest products
rise rapidly in the near-future severe shortages are to be expected.

(See The Qutlook for Timber in the United States. Forest Resource Report
No. 20.) The bal ance between renovals and new growth is presented in

Table 5-5. It indicates that for 1970, renpovals were confortably sur-
passed by growth for all species except softwoods in the Pacific Coast.

In this area a special consideration prevails in that nuch of the forest
has never been harvested. Under nore intensive harvesting and nanagenent
it is thought that its yield could be substantially increased.

When the bal ance between growth and rempval is considered for the category
of dinension lunber (sawtinber), the optimstic pattern starts to fade
Hstorically, remvals mainly consisted of mature trees, for relatively
large trees were required for dinmension sawing. Growth predom nates in
smal ler trees, which are not catal oged as sawtinber until they reach

a diameter of 11 inches. The Forest Service has argued that at present
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Table 5-5. NET ANNUAL GROMH AND REMOVALS OF GROW NG STOCK, BY SPECI ES GROUP AND SECTIONa
(Billion Cubic Feet)

Section Al species Sof t woods Har dwoods
1952 1962 1970 1952 1962 1970 1952 1962 1970

Nort h:

Net growth 4.1 49 55 1.1 1.2 1.4 3.0 3.6 4.2

Renoval 2.1 2.5 2.4 .6 6 .6 1.5 1.5 1.8

Ratio of growth to renovals 2.0 2.5 2.3 1.7 2.2 2.2 2.1 2.4 2.3
Sout h:

Net growth 6.3 7.5 8.6 3.6 4.5 5.4 2.7 3.0 3.2

Renoval s 5.7 5.4 6.5 3.1 2.8 4.0 2.6 2.6 2.5

Ratio of growth to renovals 1.1 1.4 1.3 1.2 1.6 1.4 1.1 1.1 1.3
Rocky Mbunt ai ns:

Net growth 1.2 1.3 1.4 1.1 1.2 1 1 1 1

Renoval s .5 T 0 .5 7 .9 b b b

Ratio of growh to remvals 2.2 1.8 1.5 2.1 1.7 1.4 21.9 18.9 26.2
Pacific Coast:

Net growth 2.3 2.7 3.1 2.0 2.3 2.6 3 4 5

Renoval s 3.5 3.6 4.2 3.5 3.5 4.1 b 1 1

Ratio of growh to renoval s N 8 7 .6 7 .6 6.7 4.9 4.1
Total, United States:

Net growth 13.9 16.4 18.6 7.8 9.3 10.7 6.1 7.1 7.9

Renoval s 11.8 11.8 14.0 7.8 7.6 9.6 4.1 4.2 4.4

Ratio of growth to renmovals 1.2 1.4 1.3 1.0 1.2 1.1 1.5 1.7 1.8

a Data may not add to totals because of rounding.
b Less than 1 billion.

Source: U .S.D.A, The Qutlook for Tinmber in the United States, FRR-20, July 1974,



renmoval s exceed growth in the Rocky Muntain and Pacific Coast Regions,

and for the nation as a whole. The forest industry has countered this
evidence with the observation. that "the Forest Service has been predicting
a shortage ever since it began, and it hasn't happened yet."18 They

al so feel that because trees as small as 4 inches in diameter are cur-
rently being used for dinmension sawing, the Forest Service inventory

of growth is biased downwards. Under nore intensive managenment, including
shorter growth cycles, the industry anticipates significant supply increases
not forecast by the Forest Service.

Even if corporate projections of substantial increases in tinmber supply
fromlands held by the forest products industry are achieved, the tota
future supply of timber may change but little due to court inposed restric-
tions on harvesting techniques in National Forests. In the decision,

West Virginia Division of the Izaak Walton League v. Butz, the Fourth
Circuit Court of Appeals upheld a |ower court ruling that the Organic

Act of 1897 (16 U S.C 88 473-482, 551) bans clearcutting on federally
owned land in the Monongahel a National Forest. O the four principa
systens of harvesting tinmber (the clearcut, seed tree, shelterwood,

and selection systens), clearcutting is considered by the tinber industry
to be the least costly, and most beneficial to the establishnent of

a new crop. At the same time clearcutting also results in the nost
radical alteration in the forest environmant.19

Shoul d the decision in the Mnongahel a National Forest be extended by
other courts to cover the remaining national forests, the costs of
obtaining tinber frompublic lands will rise substantially. This would
have the effect of reducing the public [ands conmponent of the tinber

i ndustry supply curve.
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CHAPTER 6
THE EFFECTS OF TAXATION ON VIRG@ N MATERI AL PRI CES

This chapter examines the inpact of a variety of taxes and tax subsi-
dies on the price of virgin material outputs. The price inpacts are
computed for the virgin material product which conpetes nost closely
with scrap materials as an input to further production processes. For
exanple, scrap steel is mst often viewed as a substitute for pig iron
in many steel manufacturing processes. Consequently, the inpact of
corporate taxation on the price of pig iron, rather than other iron-
based products, will be of nbst interest to us here.

Part one of this chapter exam nes the inmpact of net and gross income

taxes, as well as expensing provisions for mneral exploration and devel op-
ment and severance taxes on the supply schedule for virgin materia
outputs. In part two the inpacts of various taxes on the price of sem-
manuf actured virgin based products (such as pig iron) are conputed.

It begins with a discussion of the assunptions underlying the cal cul a-

tion of price effects and continues with specific anal yses of the paper,
steel, copper, lead, and alum numindustries.
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. THEORIES OF TAX I NDUCED SHI FTS I N SUPPLY

A.  Incone Taxation

It is generally agreed that a tax on the profits of a nonopoly |eaves
unaffected the position of the short run narginal revenue and nargi na
cost schedules. Hence a tax on profits does not change the position

of profit maxinmizing output. Only if a nonopolist was not previously
maxi m zing profits would one expect to observe a short run price increase
In the long run a tax on profits could in effect becone tax on capita

(if at least a normal return was not being earned). This would change
margi nal cost and hence profit maximzing output.

A tax on the economc profits (profit after allowing for all costs includ-
ing normal return to capital) of pure conpetition would produce no reve-
nue, because there are no econonic profits associated with pure conpe-
tition. AS such it would have no effect on price or quantity. But

the corporate incone tax is levied not only on econonmic profit, but

also on the normal return to capital. As Robertson1 and ot hers have
argued, the normal profit conponent is included in the cost schedul e
of afirmand thus a tax on normal profits is a tax on cost. If the
tax is on all capital the supply of capital may be curtailed. If the

tax is partial and affects only a few firms or industries, firnms wll
| eave the industry subject to taxation and move into fields not sub-
ject to taxation until returns net of tax are equalized.

Harberger2 and Mieszkowski3 have argued that, under sonme very genera
assunptions, an incone tax is born by the single factor of production
capital. The extent to which a tax on one factor will induce substitution
among inputs depends on the elasticity of substitution - the percent-

age of change in the ratio of factor use in response to a one percent
change in the ratio of factor prices. Several studies have attenpted

to estimate elasticities of substitution for different industries, but

the reported results for individual industry classifications exhibit
extreme variation. (For exanple, Blair and Kraft4 estimted the
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elasticity of substitution for lunmber to be 1.3 and for iron and stee
foundries .50. Unfortunately, their report does not contain estinates

for the industrial classifications discussed in this report.) Estination

of the inpact of incone taxes on the industry supply curve depends critically
upon know edge of the elasticity of substitution, and until better estimates
are devel oped further progress along these lines is virtually inpossible.

If one is willing to assune the magnitude of the elasticity of substi-
tution, it is possible to estimate the inpact of income taxation on
supply. Consider for exanple the unitary elasticity of substitution
as embodi ed in the Cobb-Douglas production function. The supply curve
(marginal cost curve) for a firmin pure conpetition can be derived
from (1) the production function, (2) the cost equation, and (3) the
expansion path. It can be shown that marginal cost for a 'given |evel
of output depends on the cost of capital raised to the power'b', where
"b" is capital's share in the output.*

A further conplication encountered in attenpting to trace the inpact
of a change in income tax rates on the industry supply curve results
fromthe unpredictable manner in which incone taxation affects the cost

of capital. Incone taxes are levied on accounting profits - which are
merely the return to equity capital. Tax liability for the return on
borrowed capital is reduced by the anount of the interest paid on the
borrowed capital. A change in the rate at which the return on equity
* From (1) Q = aKb
(2) ¢ =wL + rK
(3) wL = rK
a b

it is easy to showthat C = er(a/bw)_a, provi ded constant returns to
scale, or a+b =1 Mrginal cost is given by:

€ - mc = ar®

dq

where A = the constant (a/bw) 2
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capital is taxes induces a substitution between debt and equity
that is difficult to predict, hinging as it does on attitudes toward

financial riskiness of the capital structure.

The inability to predict factor substitution in response to shifts in
relative factor prices precludes accurate analysis of marginal costs

of production when income tax rates are changed. Though precise derivations
are inpossible, one can conpute the maximum possible inmpact, which is
obtai ned when the elasticity of substitution is zero. For this situation,
a change in relative factor prices induces no changes in factor propor-
tions. This assunption overstates the inpact on cost when the price

of a single factor is increased (because of substitution which ordinarily
woul d occur toward the factor whose price remained fixed), but under-
states the inpact when the price of one factor is reduced (because even
more woul d be used as substitution toward that factor takes place).

Later in this chapter we develop estimates of the inpact of capita

gains taxation on the supply curve for virgin woodpul p based on the
assunption of zero elasticity of substitution of capital for |abor

These estinmates are based on what woul d happen to the existing supply
curve, which reflects capital gains treatnent of stunpage profits, should
capital gains be disallowed in the future. As noted, this will overstate
the upward shift in the supply curve to the extent there is substitution
among inputs.

B. Taxes on G oss |ncone

Two special tax provisions for mineral industries are based on gross

i ncome; percentage depletion and severance taxes. The depletion allow
ance serves to exenpt fromincome taxation a percentage of gross revenues.
As such it serves as a subsidy in the amount of the tax that woul d have
been paid on this income. Severance taxes are typically levied by states
and are set as a percentage of the value of output. Taxes that are

based on the value of output are terned ad val oremtaxes (or subsidies

in the case of percent depletion)
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The al gebrai c equi val ence between severance taxes (or excise taxes) and
a depletion allowance can be denonstrated

Let R = Revenue
c = cost
t = Income tax rate
S - Severance tax rate

d - Rate of percent depletion
After-tax profits with severance taxes (1-t)(R-CGsR), equal after-tax profits
with a depletion allowance, R-Ct(R- CdR) when the 50 percent of net incone
limtation requires that dR&(R-C)/2..

The adjustnents of conpetitive and nmonopolistic industries to ad val orem
taxes and subsidies are depicted in Figure 6-1, panels A and B. The
conmpetitive industry supply schedul e before the inposition of an ad
valoremtax is SS; it intersects the market demand curve to produce

an equilibriumprice of Po. A tax of T per dollar raises the supply
curve to S-S, and the corresponding market price is P. The relation-
ship between the change in price and the tax is: AP = TES/(Es + Ed),*

wher e ES and Eq refer to the elasticities of supply and demand respectively.

The nonopolistic ease is depicted in Panel B.. Here an ad val oremtax

of T per dollar shifts nmarginal cost fromMC to MC and narket price
fromP to P. The change in nmarket price can be estimated if one knows
both the slope and intercept of the demand curve (from which the margina
revenue can be determined) as well as the nmarginal cost curve for the
firm Inasnuch as none of the industries studied are organized as nono-
polies, further analysis of this nodel will not be devel oped

* Let D, represent the slope of the demand curve and § represent the
slope o]f supply. Then AP =4Q, where AQ is the reduction in quan-

tity as a result of the tax. Similarly we may calculate AP = T(D. AQ)/
(D1 AQ + 8y AQ), since T is just D, 4Q + 5, AQ. Substituting E; = (P/Q)D1

and E_ = (P/Q)S1 we obtain the above result.
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Figure 6-1. EFFECTS OF AD VALOREM TAXES ON MARKET PRI CE

Price

Quantity
PANEL A PANEL B

As noted earlier a depletion allowance is equivalent to a negative excise
tax, provided the 50 percent of net income limtation has not been exceeded.
This means that if the portion of market price attributable to the allow
ance, (T/P), can be determ ned the percentage change in market price
which results fromelimnation of the allowance is obtained directly
as:
ap _(x/eY) E,
P! ES + Ed
The inmpact of the percent depletion allowance on the supply of donestic
m neral output deserves a nore careful scrutiny. As noted in Chapter
2, depletion deductions are limted to half of net inconme from an operat-
ing unit. This in turn nmeans that there will be, in general, two different
ef fects depending on the profitability of an operating unit. For those
units which are not constrained by the 50 percent of net income limt,
profit margins on sales are in excess of twice the rate of percent depletion
One woul d expect that when profit margins are this high production has
al ready been pushed about as far as possible and the depletion deduction
would make little difference on output.

As MIler has noted, percent depletion should affect the profitability
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and hence output decisions for marginal operating units which are con-
strained by the 50 percent of net income limt. Because production

costs are only slightly bel ow output price, a change in the incone tax

rate would have a significant influence on output decisions for many

of these units. Wth the corporate incone tax rate at 48 percent, the
effective incone tax rate on investnment in marginal production is 24

percent (half of inconme is sheltered fromtaxation). This indicates

that the required pre-tax rate of return has been reduced from approximtely
14.8 percent (the average for 1969) to 10.1 percent for the margina

m ning operations, so that the marginal mning units would offer 7.7 percent

after taxes, the average for all corporations (in 1969).

Assuming a capital-output ratio of about 2.0 in netal nmining, the supply
curve for nmetals would be shifted downward by approximtely 9.4 percent

by percent depletion. (14.8 percent - 10.1 percent = 4.7 percent of
capital costs, which are then multiplied by the capital-output ratio

of 2.0 to obtain the 9.4 percent inpact on the supply curve of the margina

producers.)

C. Expensing of Exploration and Devel opnent

The income tax provisions under which nining firns may treat as a current
expense non-depreciabl e exploration outlays designed or intended to
| ocate and define the extent of nmineral properties were discussed in
Chapter 2. In nany respects this deduction is remarkably simlar to
one not only allowed, but now mandated by generally accepted account-
ing principles, for manufacturing concerns which engage in research
and devel opnent. Qutlays for research and devel opnent are expensed
as incurred, resulting in an immediate reduction in tax liabilities,
even though the research is likely to enhance the long run val ue of
the firm The deduction is subject to recapture in the future to the
extent that profitable discoveries evolve fromthe research program

At the election of the taxpayer nineral exploration for the purpose
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of "ascertaining the existence, location, extent, or quality of any deposit"
may be deducted against current income or added to the adjusted basis

of the mneral sites.5 In practice, expensing of exploration is normally
far nore favorable in tax inpact than is capitalization - principally
because percent depletion would be |ost as an option should the firm
assess exploration outlays to the cost, or adjusted, basis and recover
them through cost depletion. |f any mne for which exploration outlays
were previously expensed reaches the producing stage, the deductions

are recaptured through reductions in depletion deductions that nmay be
taken, or through the addition of the outlays to taxable incone.

Tax treatment of exploration expenditures which are added to the adjusted
bases and recovered through cost depletion is remarkably simlar to the
treatnent of investnment in plant and equi pnent, the closest counterpart
in manufacturing. In manufacturing a firmrecovers investnment outlays
gradual |y through depreciation deductions agai nst taxable incone.

The tax treatnent of exploration which is expensed and |ater recaptured
has the counterpart of successful research endeavors in nmanufacturing.

Qutl ays which are expensed and | ater recaptured result in no net deduction
but do alter the timng of tax payments. In contrast, outlays which

are added to the adjusted basis and then recovered through cost depletion
do result in a net deduction, but the timng is not so favorable. In
principle, a nmining firmnust choose between a substantially inproved
timng of tax paynents with no net reduction in taxes, and a net reduction
intaxes - but only in future years. This sinplistic view requires

one major nodification. A firmelecting to take cost depletion on a
property nmay not sinultaneously obtain the benefits of percent depletion
Because percent depletion is nornally so favorable in inpact, firms
probably are induced to expense nore than they would |ike, and capitalize
| ess than they would like, just to be able to utilize the percentage

depl eti on deduction.
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Devel opnent expenditures incurred after the existence of ores or minerals
in commercially marketable quantities has been ascertained may be deducted
from taxable income in the year in which they occur. Aternatively,

devel opment expenditures may be deferred for deduction against incone

in future years. The deferral of devel opment deductions is rationa
corporate policy when inconme would otherw se be reduced to the extent

that percent depletion deductions would be constrained by the 50 percent of
net incone limtation.

The tax treatnent of devel opment expenditures has no counterpart in
manufacturing. It is much as if investments in plant and equi prent
coul d be depreciated within one year - the tunnels and shafts in mning
corresponding to buildings in manufacturing.

The Treasury Depletion Survey of 1958-1960 provides the only conprehensive
data on tax treatment of devel opnent expenditures. It is apparent from
Table 6-1 that nost devel opment expenditures are imediately expensed

- but a considerable fraction is also deferred. Only for lead and zinc

are the quantities capitalized significant.
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Table 6-1. DEVELOPMENT EXPENDI TURES 1960
(Percentage Distribution by Tax Treatnent)

Charged to Charged to

Deduct ed Charged as Depl et abl e Depr eci abl e

M ner al as Current Deferred Asset Asset

Pr oduct Expense Expense Account Account
Bauxi te 100. - - -
Lead & Zinc 43.2 10. 4 9.8 36.7
Iron 99.8 - - 2
Copper 62.9 36.7 - 4
Li mest one 51.9 40. 4 7.5 2
Anthracite 92.7 7.3 - -

Source: President's 1963 Tax Message

The Treasury Survey also allows direct conparison of current deductions for
expl oration and devel opment with the magnitude of the depletion subsidy (deple-
tion taken in excess of actual cost depletion).

Table 6-2. DEDUCTI ONS FOR EXPLORATI ON AND DEVELCOPNMENT

Percent of Depletion

M ner al in Excess of Cost Depletion
Metal M ning 41%
Primary Metal Manufacturing 49%
Bi t um nous Coal 28%
Stone, Cay and d ass 14%

Source: President's 1963 Tax Message

An attenpt to update the 1960 Treasury Survey to obtain figures on expensing
for 1973 failed because corporations are not, under present SEC regul ati ons,
required to report any class of expenditure aggregating |ess than 1% of sales
revenue. Those firms reporting mineral exploration outlays separately are
listed in Table 6-3 along with depletion and exploration anounts as a percent
of pre-tax income. For this sanple exploration is about one-third of depletion.
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Tabl e 6-3. M NERAL EXPLORATI ON OQUTLAYS

Firm Depl etion as Percent Expl oration as Percent
of Pre-Tax |ncome of Pre-Tax |ncone

Bet hl ehem St eel

1973 7.3 2.3
St. Joe Mnerals

1973 20.8 7.1

1974 22.9 3.8
Phel ps Dodge

1973 18.8 4.9

Source: Derived from Corporation 10-K Reports

D. Severance Taxes
Severance taxes on mineral output are levied by many states. Function-

ing directly as excise taxes, the severance taxes serve to reduce the

favorabl e inpact of percent depletion. Some severance taxes are |evied
on unit weight, others are based on the value of output at the mne,

and still others are based on the value at a higher stage of processing,
or on gross income. Such variation makes generalization of the inpacts

difficult.

Only two of the mining firnms in the survey of Chapter 3 reported state
severance taxes separately fromother taxes. For Kennecott Copper severance
taxes in the anount of $14.44 million in 1973 anounted to 22 percent of the
reduction in income taxes attributable to percent depletion. For AVMAX
state severance taxes of $4.17 mllion were 20 percent of the reduction

in incone taxes attributable to percent depletion.

Some exarrpl es of state severance taxes- are:

| daho 2% of val ue of ores mned

Kent ucky 4% of value of coal mned

M nnesot a 15 1/ 2% of value of iron ore mned
15% of val ue of taconites mned

Arkansas 15 cents per ton of bauxite nined
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Bauxite mined in Arkansas was worth about $14.00 per ton making the

severance tax slightly over one percent of value. The percent depletion allow
ance, by way of conparison, excluded 22 percent of value fromtaxation at the
rate of 48 percents, and represented a negative excise tax of .48 X 22

percent = 10.6 percent - or about ten times the anmount of the severance tax.

I, ANALYTI CAL MODELS OF TAXATI ON AND RESOURCE USE

The analysis of tax induced shifts in the supply curve for virgin materia
inputs theoretically would involve the conmparison of market equilibria,
before and after the tax change, in the product market as well as in

the factor markets for virgin and scrap inputs. The relationships may

be depicted as follows:

Product Mar ket Demand = F1 (Price of Qutput, Income, Qther Prices)
Supply = F, (Price of Virgin Input, Price of Scrap
I nput, Prices of Qther Inputs).
, Demand = F, (Price of Qutput, Price of Virgin Input,
Virgin Input 3 Price of Scrap Input)
Supply = F4 (Virgin Availability, Processing Costs)
Scrap | nput Demand = Fg (Price of Qutput, Price of Scrap Input,

Price of Virgin Input)
Supply = Fg (Scrap Availability, Processing Costs)

A change in taxation of virgin extractive industries would shift the
virgin input supply curve. The acconpanying change in virgin input
prices would shift the supply curves in both the scrap input market

and in the market for final outputs. Prices for final output and scrap
inputs would change, and these changes in turn would induce a second
round of adjustments in the virgin input market. The ultimate equili-
brium situation in virgin and scrap input narkets is only approxinated
by the first round of adjustments. Because the tax changes considered
later will typically involve removal of a subsidy - t hereby shift-

ing virgin input supplies upward - the supply for final outputs will
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also be shifted upward. A lower production of final outputs will ensue
and tend to lower the demand for both scrap and virgin inputs - and thus
the equilibriuminpact on virgin input prices normally will be |ess

than that indicated in the first round of changes. Sinilarly the denand
for scrap-should rise somewhat |ess than predicted by estimated cross
elasticities nultiplied by the first order effects in virgin input prices,
both because less final output is being sold and because the change
invirgin input prices was over-estinated.

In the renmainder of this section the magnitude of the shift in the supply
curve for virgin materials is analyzed. Renoval of tax benefits which
affect the cost of a single factor of production would be expected to
elicit substitution anong inputs, but in the analysis to follow such
substitution is assumed to be negligible. Consequently, the estimated
supply curve shift for pul pwood, should capital gains be denied in the
growi ng and harvesting of tinmber, nmay be biased upward. For tax benefits
whi ch affect gross income, such as the depletion allowance and severance
taxes, substitution among factor inputs would al so be expected to |ower
the shift in supply fromthat conputed here

A._Paper
Standing tinber, or stunpage, is harvested, converted to wood chi ps,

and dissolved into woodpul p, before manufacture into paper products.

Wast epaper, the scrap industry's input to the production of paper products,
is processed and converted to a pul p before manufacture into paper products.
Wast epaper probably substitutes nost directly for virgin nmarket pulp

as an input, though the technical relationships are quite conplicated

(See the section on paper in Chapter 9).

The maxi mum i npact of capital gains taxation on the price of virgin
market pulp is obtained under the assunptions that stunpage costs are
negligible so that all of stunpage price is profit, and the supply curve
for stunpage is elastic so that taxes on inputs are passed forward onto
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product price rather than backward onto land rents. The cost of acquir-
ing stunmpage may be negligible for tinber owners who wait for seedlings

to mature - especially since many of the costs of tinmber nanagenent

are deductible against current income. An elastic supply of land for

the production of timber inplies that a tax inposed on the grow ng of
tinber will cause changes in land use until tinmber is once again as
profitable as other conpeting uses. That is, the supply curve for stunpage
will shift vertically by the amount of the tax.

It should be noted that the maxinuminpacts of changes in timber tax
policy are achieved only when sufficient time has elapsed to attain
equilibrium  Though land val ues woul d be expected to reflect changes

in tax policy almst imediately, the inpact of taxation on tinber supply
woul d be very gradual. For exanple, the 1944 extension of capital gains
treatment to long termprofits on stunpage processed by integrated tinber
firnms certainly made the growing of tinmber nore attractive relative

to alternative uses for many lands. This would be reflected in an enhance-
ment in the value of those lands for which tinber became the nost val uable
crop as a result of the change in the tax code. Though the inpact on

ti mber plantings may have been felt shortly after passing of the legis-
lation, the inpact on tinmber harvests probably has not yet been felt

as it takes anywhere from 20 to 80 years for a tree to reach the date

at which profits are maximzed by harvesting it

Li kewise, if stunpage profits were subjected to ordinary rates of incone
taxation rather than the preferential capital gains rates, the ful

i npact of timber prices and supply would not be felt for many years.

In analyzing the inpacts it is useful to separate tinber lands into
two categories: those for which the growing of tinber is the highest
and best use under both systens of taxation, and those whose best use
changes fromtinmber to an alternative activity as incone tax rates are
increased. Only on the latter lands, which we will term narginal for

tinber supply, will taxation affect supply. On the marginal |ands an
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increase in tax rates will create incentives to liquidate tinber holdings
to facilitate the switch to alternative |and uses. Thus, in the short

run, tinber supplies may be augnented by elinination of capital gains
treatment of stunpage profits. In the long run, of course, supplies

will be dimnished as a consequence of the |oss of output fromthe margina

| ands.

If the long run supply of tinmber is indeed elastic, and if all of stunpage
value is capital gain, the maximmlong run inpact of capital gains
taxation on the price of stunpage would be 34.6 percent. (Under capita
gains treatnent, a unit of land, yielding tinber worth $1.00 before taxes
and $.70 after taxes, would have to yield $1.346 before taxes at the
normal corporate rate of 48 percent to produce the same $.70 after taxes.)
Hi storical transactions indicate that stunpage prices have averaged
between 6 and 12 percent of market pulp prices.6 This indicates that the maxi-
mum | ong run inpact of capital gains taxation on market pulp prices

woul d be 4.2 percent. (The 4.2 percent is obtained by multiplying 34.6
percent by 12 percent.)

Three factors indicate that 4.2 percent is an over-estinmate of the inpact of
capital gains taxation on market pulp prices. First, it was assuned

that there would be no substitution between factors in response to a

change in the cost of one factor. The elimnation of capital gains

treatnent for tinber would raise the cost of capital and woul d be ex-

pected to induce sone substitution of labor for capital. To an unknown
degree this woul d reduce the inmpact of the elimination of

the tax subsidy. Second, 100 percent of stunpage value is assumed to be capi-
tal gains inconme, even though some w dely quoted sources have indicated

a figure of 50 percent is nore appropriate.7 Third, the long run supply curve
for stunpage was assuned to be infinitely elastic, yet one study |ocated
inthe literature survey indicated that the best estimate of long run

supply elasticity of Douglas-fir tinber is only .1. If the more pessimstic
assunptions are used the long run price inpact could be as little as

0.1 percent, and the intermediate and short run inpacts could well be nil
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B. Mning

The standard anal ysis of corporate taxation presented earlier in this
chapter is not directly applicable to the mining industry. Unlike manu-
facturing new nmining firms cannot obtain all inputs at constant cost.

The supply of mneral deposits, in particular, is an increasing function
of mineral prices. [In addition, the owner of an operating mne nust
consider the inpact of current production on the profits which could
have been earned in later periods had production been delayed. In these
respects, the standard anal ytical nodels of corporate taxation mnust

be nodified before they may be applied to the mineral industry. Exist-
ing work on theories of the mine and nining has assuned conpl ete know

| edge of the extent of ore reserves and the future course of taxation
and mineral prices. The ability of such nodels to yield correct predic-
tions to questions of taxation and the course of resource supplies over
time is certainly open to question given the strong assunptions incorporated
in nodel devel opment. Nonetheless, we will briefly outline some of

the existing theoretical nodels in the hope light will be shed on issues
of interest to this report.

Hotelling's original work in the theory of exhaustion has been extended
and generalized by Schulze8 and Peterson9 to allow for entry and exit

of mining firms, externalities and taxation. In this section the notation
will parallel that used by Schulze. It is assumed that all ninera
deposits are known and are of uniformquality, and that mning firns oper-
ate in a world of perfect certainty. |t is further assumed that nining
firms are free to enter the industry and bid for the right to extract
mnerals fromthe known deposits. Firns nay |eave the industry at any
time by selling their remaining rights to existing firns in the industry.

The notation to be used is as follows:
= output of each firm(all are assumed identical at tine, t)

o)
—_
—
~
|

nunber of firns

>
—~~
—
~
I

price as a function of industry output

=}
—
=
o)
=
I
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benefits (willingness to pay for industry output)

long run cost function for firns
stock of the resource available for exploitation
social rate of discount (assumed equal to the conpetitive

B(nq)
c(a)
X
r

interest rate)

Pareto optimality is achieved by maximzing the present value of the
net benefits for the entire industry,

[e—rt B(nq) - nC(q‘)] dt
t=0

subject to the constraint on resource availability,
o0

ng dt € X,
t=0
This problem in the calculus of variations can be solved by introducing

the Lagrange multiplier, A, and maximizing

oo
f[;—rt (B(nq) - nG(q)) -)\mﬂ dt
=0

by using the Euler conditions to determne q(t), and a termnal condition
to obtain the optimal period of extraction. The principal conclusions
are twofold (the interested reader is referred to Schulze for the
derivations)
1. price equals marginal cost plus an inputed cost of the resource
expressable as the present value of foregone future profits;
2. the number of firms declines to zero as the terninal date of
exhaustion is approached.
Hotelling was the first to denmonstrate that a conpetitive extractive
industry, wherein each firmattenpted to maximze the present val ue
of its profits, would satisfy the conditions for Pareto optinum O
course, the presence of externalities, as would occur if benefits depended
on the stock of resources |left untouched by the extractive industry
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as well as the cunulative output of the industry, would mean that the
conpetitive extractive industry would no | onger achieve the conditions
of Pareto optimality. This problem as well as the problem of recycling
extracted resources, has been discussed by Schul ze.

The nodel s devel oped by Hotel ling, Schulze, and Peterson do have inplications
for the inpact of taxation on mineral industry supply curves. In general
they denonstrate that sinple taxes and subsidies alter the optimal time
path of production as well as being passed both forward into product
prices and backward into land rents. Wthout a detailed specification

of the availability of deposits of varying grades it would be inpossible
to predict tax incidence. Simlarly, wthout conplete know edge of

future mneral prices, the inpact of taxation on intertenporal production
paths is inmpossible to predict accurately. In the follow ng individua

i ndustry anal yses we assume the full magnitude of various taxes and
subsidies are passed forward onto final product prices. Also, having .
no real basis for predicting the inpact of taxation on the time path

of production, we chose to assune the net inpact of uncertainty and

all forms of taxation is neutral with respect to the tining of production.

1) Copper

Most United States primary copper is obtained through open pit mining

of extensive porphyry copper deposits in the Western States.  The copper
content of ores presently mined averages between .6 percent and .9 percent
copper, or some 12 to 18 pounds per.ton. Though nmost metals have fallen
inreal price over the |ast several decades, due prinmarily to rapid
technol ogi cal progress in nining and processing, the real price of copper
has increased - a phenonenon that has been attributed to a persistent
decline in the average grade of ore available for nining.

The cutoff grade is the designation of ore which contains just enough

metal to pernit further processing at a break even |evel of profitabi-
[ity. At the nmine site copper ore is physically separated from waste
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(ore below the cutoff grade) and shipped to concentrating plants. Bene-
ficiation of copper generally includes crushing, grinding, classification,
flotation, and filtration and results in copper concentrates containing
11 percent to 38 percent copper. Between 10 percent and 15 percent of
domestic mne output of copper is obtained by |eaching | ow grade waste
material with a dilute solution of sulfuric acid. In several |eaching
operations large quantities of post-consumer steel cans are used as

a source of iron to accel erate the process.

Iron and sulfur inpurities in copper concentrates are renoved through
the separate processes of roasting, which is used to regulate the sulfur
content; smelting, which elininates nost of the inpurities and yields

a product termed blister copper; and final purification through fire
refining or electrolytic refining.

The significant tax provisions affecting the copper industry are percent
depl etion, expensing of exploration and devel opment, the foreign tax
credit, the investment tax credit, and severance taxes. These wl|

be considered in turn.

Percent depletion is allowed on the value of copper concentrates at

the rate of 15 percent for both donestic and foreign production. Copper
concentrates are not traded on any established nmarket and their value for
tax purposes is obtained by allocating costs to other operations (espe-
cially smelting and refining) and treating the residual as the value

of concentrates. The Bureau of Mnes has estimted that smelting costs
are about 4 cents per pound, refining costs about 6.4 cents per pound

and pollution control in snelting will add another 4 to 6 cents per

pound to snelting costs in the future.10

Copper scrap substitutes for copper concentrates when the scrap contains

significant inpurities and requires snelting prior to refining. Often
scrap copper, especially pronpt industrial scrap, can be shipped directly
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to refiners, and may be viewed as a substitute for blister copper

If blister copper is worth 20 percent nore than copper concentrates and the
full 15 percent is taken as percent depletion, the price of blister copper
woul d be depressed by approximately (5/6) X .48 X .15 = 6% At present,
scrap copper conpetes with a virgin based product whose price nmay be

| owered by at nost 6 percent due to percent depletion

In actual practice depletion is not always taken at the statutory 15 percent;
the 50 percent of net income linmtation, and cost depletion on certain
properties reduce the actual rate of depletion. The Treasury Depletion Survey
found actual depletion deductions in 1958, 1959, and 1960 were 11.7 percent,
12.8 percent, and 13.3 percent of gross income from copper concentrates.11
Taki ng 13 percent as the average actual rate of percent depletion, the effect
on price of blister copper is to reduce it by (5/6) X .48 X .13 = 5. 0%

Corporation 10-K Reports provide the basis for an alternative estinmate
of actual depletion experienced, and also provide nore current infornmation.
Because depletion is reported only as the percentage reduction in effec-
tive tax rates (see Chapter 3), the actual armount of depletion nust
be calculated indirectly.
Let r = Reduction in effective tax rate attributable to depletion
t = Rate of corporate taxation (.48)
G = Incone before incone taxes
D = Anount of depletion

Then: r =t - t(GD)/G and depletion nmay be conputed as;
D=drlt).

The actual depletion rate experienced is given by DM where Mis the

val ue of mineral concentrates produced. Unfortunately it is necessary

to estimate the value of mineral concentrates through an indirect process,
because their value is not reported in 10-K reports. A rather |aborious
and probably error filled calculation for Kennecott Copper indicated

103



that depletion of $85 million was taken on mineral output worth sone
$740 mllion, for an estimated rate of depletion of 11.4 percent.

The inpact of other taxes in nmining is even nore difficult to estimte.
The previous discussion of expensing suggested that expensing of mneral
exploration and devel opment outlays in nmetal mining averaged about half
of the deduction taken for depletion in excess of cost depletion. If

it is assuned that recapture is postponed so far in the future that

the present value of future tax liabilities is zero, the inpact on narket
price would be about half that of depletion. O course, if percent
depletion were to be elinmnated the nmning firms would have sone incen-
tive to switch fromexpensing to cost depletion - thereby |essening

the neasured inpact of expensing.

Earlier in this chapter the observation was made that the inpacts of
severance taxes are especially difficult to quantify. For those corpora-
tions itemzing all forms of taxation, severance taxes were about one-

fifth of the depletion allowance.

The investnment tax credit is one of the nmore significant tax subsidies
available to industry, but because it is equally available to both prinary
and secondary producers, it would have an inpact on relative prices in

the two sectors only to the extent capital intensities differed.

The foreign tax credit and other special treatnent of unrenitted foreign
income resulted in a reduction of 4 percent in the effective income tax rate
for the Anaconda Conpany, but had no material inmpact on other donmestic copper
producers. Following nationalization of copper industry investnents

in Chile, the inpact of the foreign tax credit upon the industry has

been m nimal .
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2) Steel

The virgin raw materials used in steel production are iron ore, coal

and |inmestone. The internediate product pig iron conpetes directly

with scrap steel as the charge to the basic oxygen and open hearth furnaces.
The basic oxygen furnace, which produces about 56 percent of domestic

steel output, can accept charges of varying proportions, the upper linits
on scrap now being over 40 percent if the scrap charge is preheated

The open hearth furnace, which is declining in inportance and accounts

for approximately 25 percent of domestic steel output, accepts a charge

of both scrap and virgin product with no restrictions on input proportions.
In electric furnaces pre-reduced iron ore is a technol ogi cal substitute
for scrap steel as an input, though relative input prices normally favor
the use of scrap.

The principal tax preferences obtained by the producers of virgin inputs
to pig iron production are depletion allowances on all three inputs,

and capital gains which are allowed, but not widely utilized, on the
production of iron and coal. The tax code pernmits depletion of 15 percent
on iron ore, 10 percent on coal, and 14 percent on linestone. Prediction
of the inpact of tax preferences for the production of inputs to the

steel making process will require know edge of the stage of production

at which the tax benefits may be taken. Depletion on coal is taken

after mining and washing - essentially the final output stage. Percentage
depletion on iron ore is taken at the concentration stage and on |inestone
it is taken at the crushing stage - both of which are also essentially
final outputs.

The analysis of the inpact of preferential taxation on primary extrac-
tive industries on material recycling must consider tax induced changes
inrelative prices at the point where scrap conpetes with the equival ent
virgin input. In steel production the relevant virgin input is pig
iron, but the calculation of the inpact of taxation on its price is
subject to unusually large margins of error. First of all the quoted
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mar ket price of pig iron is unreliable since |ess than 10 percent of pig
iron production is bought and sold on donestic markets. Pig iron production
is donmnated by a few firns and their reaction to changes in input prices

is difficult to predict. Finally the technical possibilities for capita

| abor substitution in response to a change in relative factor prices

are assuned (but not necessarily known) to be minimal.

Pig iron can be produced with some variation in inputs - especially

in the anounts of coke and |inestone which are used. According to Vaughanlz,
the recent experience of the steel industry has been to use approxinmately
3,000 pounds of iron ore, 1,000 pounds of coke, and 400 pounds of [|inestone
to produce a ton of pig iron. These proportions vary sonewhat depending

on the metal content of the iron ore, as well as on the coke and |imestone
proportion.  The maxi num inpact of depletion allowances on the price

of pigiron is obtained when all inputs are elastically supplied.

Table 6-4. DEPLETI ON ALLOMNCES IN PI G | RON COSTS

I nput Price
| nput (May 1974) Net
per ton of pig Rate of At stage where Savi ngs
| nput . (in _tons) Depl etion Depletion is taken in taxes
Met al | ur gi cal Coal 17 10% $30 per ton $1.11
Li mest one 2 14% $ 2 per ton $ .03
lron Oe 1.5 15% $11 per ton $1.19

Tabl e 6-4 summarizes the maxi mum effect mneral depletion

have on the price of pig iron. At a current market price of $77 per ton,

the $2.33 attributable to depletion amunts to 3.0 percent of product price.
The inpact of percent depletion will be reduced to the extent cost depletion
is used, to the extent the 50 percent of net inconme linitation applies, and to
the extent supplies of the virgin materials are less than infinitely elastic.
The conbined effect of the separate linmiting influences can be significant.

For Pittston and Westnorel and Coal mineral depletion deductions ranged
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between 2.19 percent and 3.51 percent of final product price in 1973
and 1974, far less than the statutory 10 percent used in conputations

here.13

The Treasury Depletion Survey of 1958-1960 provides additional information
on depletion rates actually realized. Table 6-5 reports depletion as

a percent of gross income for the suppliers of primary inputs to pig

iron production. Both cost depletion and the 50 percent of net incone
limtation act as constraints on depletion actually achieved.

Tabl e 6-5. DEPLETION AS PERCENT OF GROSS | NCOME

Statutory rate 1958 1959 1960
[ron 15% 13. 5% 13. 4% 14. 0%
Ant hracite 10% 5.7% 3.6% 2. 7%
Li mest one 14% 12. 4% 13. 3% 13. 2%

Source:  President's 1963 Tax Message

State severance taxes may, to a considerabl e degree, counteract the favor-
able inpacts of percent depletion on these extractive industries. The
15 1/2 percent M nnesota severance tax.on iron ore and the 15 percent tax on
taconites appear to nore than offset the subsidy of percent depletion at
15 percent. (Recall that d = s(t-1)/t, so that for a tax rate of 48 percent
a severance tax of 15 percent is exactly balanced by depletion at the
rate of 16.25 percent.) Kentucky's coal severance tax of 4 percent approximtely
counters the depletion earned on coal (at |east that mined in Kentucky).

Anot her special formof tax preference for coal and iron ore production
is the capital gains provision on royalties. Section 631 of the Interna
Revenue Code specifies that, for those producers using cost depletion to
recover capital costs, the difference between the anount realized from
the sale of any coal or iron ore froma property and the adjusted basis
for that production is considered a capital gain, providing the property
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was held for at least six nonths prior to the production of the mnerals.

In actual practice, deductions for capital gains in iron and coal production
are rarely taken (they amount to a savings in income taxes of about $5
mllion per year), prinmarily because nost producers find percent depletion
permts a greater deduction against tax liability than does cost depletion
even when the latter is coupled with a provision for capital gains.

3) Al umi num

Al um num is manufactured by processing alumina (alunminum oxide) bearing

ores such as bauxite to obtain alumna, and then electrolytically reducing
alumna in a nolten bath of cryolite into alumnumingot. Percent depl etion
is allowed at a rate of 22 percent for donestic bauxite production and

14 percent for foreign production. Bauxite costs prior to the formation

of the International Bauxite Association (IBA) in 1974 have been placed

at about 10 percent of ingot costs. 14 Bauxite taxes in the ampunt of about

6 percent of ingot price were recently inposed by IBA and could, if allowed

by the Internal Revenue Service, serve to increase the base on which depletion
deductions may be taken by over 60 percent.

Donesti ¢ bauxite production accounts for about 10 percent of consunption,

and the remainder is inported fromvarious foreign sources. Al though Janai can
bauxite deposits have approximately the same 50 percent al unina content

as donestic sources, they enjoy significant advantages in terms of accessibility
and silica content. COher inportant foreign bauxite sources are generally

| ess conpetitive. Guyana's ore, though richer in alumna content at a

57 percent concentration, is covered with a heavy overburden, and Australian

ore nmust be transported greater distances.

One significant area of conpetition between virgin and secondary al um num
supplies is as an input to the castings industry where scrap conpetes directly
with primary alumnum ingot. Historically scrap, as secondary al um num

ingot, has been the dominant input, but proportions have varied depending
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on scrap availability and shipnents by the castings industry. Another
area of conpetition is between primary and secondary extrusion ingot which
is shipped to independent fabricators. Because of input substitution at
the ingot level, the inpact of depletion deductions will be conputed for

primary alumnum ingot.

The maxi mum i npact of percentage depletion on the price of alum num ingot
woul d be obtained if:
(1) Depletion is allowed on the value of bauxite including the
foreign taxes (making bauxite 16 percent of ingot value).
(2) Primary ingot supply is infinitely elastic in the long run.
(3) Bauxite deposits are sufficiently profitable so that the
50 percent of net incone limtation on depletion deductions
does not apply.

On foreign sources of bauxite depletion could account for at nost .16

X .14 = 2.2%of ingot price, whereas on donestic bauxite supplies depletion
coul d account for sonmewhat nore. Donestic bauxite prices and quantities
used for the production of alumnumindicate bauxite could have accounted
for 11 percent to 12 percent of ingot value in 1971. (Four tons of bauxite
valued at $14 per ton were used to produce every ton of primary ingot worth
$580 per ton.) Assuming bauxite now accounts for 18 percent of ingot val ue,
depletion could ambunt to .22 X .18 = 4.0% of ingot val ue.

The actual experience in the alumnumindustry in 1973 was as foll ows:

Al coa produced 1,625,000 tons worth $812.5 nmillion and obtained percentage
depletion of $11.6 mllion of 1.4 percent; Kaiser Al unminum and Chenica
produced 847,261 tons worth $395 nmillion and obtai ned percentage depletion
of $7.5 mllion of 1.9 percent; and Reynolds Al um num produced 464, 368

tons worth $232.8 nillion and obtai ned percentage depletion of $5.3 million

of 2.3 percent. 13, 15

Since Reynol ds Al um num controls nost of the domestic
production of bauxite, it is to be expected that depletion would be nore

important to Reynolds Alumnum as a percentage of final product price
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than it is for the other producers.

The impact of percent depletion in terns of |ower prices for final outputs
is, at nost, equal to the tax savings, or 48 percent of the ratio of depletion
to final product price. Percent depletion would thus reduce nmarket price

by somewhere between .7 and 1.9 percent.

4) Lead

The nmost common |ead minerals include galena (lead sulfide), cerussite

(lead carbonate), and angesite (lead sulfate).16 Gal ena, the nost abundant
source of comercially mned lead, is often found mxed with traces of

zinc, silver, and gold. Galena ores in Mssouri, which are the source

of over 70 percent of donestic production, are essentially free of trace

metal contamnation. Lead ores are normally mlled at the nine site, and

the lead is physically separated from other valuable ore constituents through
differential flotation. Lead concentrates obtained frommlling are then
snelted in blast furnaces or open hearths to burn off the sulfur and reduce

| ead oxides to netallic lead. Lead bullion fromsmelters in Mssouri is

pure enough for nost applications, but western and nost foreign ores contain
base netal inpurities which nust be renmoved through refining before the

lead is sufficiently pure for many conmercial uses. The gold content of
western and foreign ores normally makes separate extraction of gold profitable.

Percentage depletion for primary production is allowed at the rate'of 22 percent
for donestic ores and 14 percent for foreign ores. Depletion is taken on the
value of lead concentrates, a commdity which normally is not traded and

for which representative prices are not published. The Internal Revenue
Service uses a nethod called "proportionate profits" to allocate costs

at various stages to the value of final output. For each producer apparent
costs of mining, concentrating, snelting, and refining are conmputed and

any residual profit is allocated anong the various operations. Depletion

is then taken on the estimated val ue added through processing to |ead con-
centrates. The actual inputed value of |ead concentrates for each producer
will vary depending on the efficiency of the operation and the |ead content
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of the ore being mned. The identical problemof inputing values to inter-
medi at e products which do not have readily defined market prices is encoun-
tered for other mnerals such as copper

Statistics on the value of |ead concentrates were obtained indirectly from
a recent Commerce Department publication. |7 In 1972 mine output of 900,000
tons of |ead concentrates was val ued at $137, 300,000, indicating an average
val ue of about 7.6 cents per pound. This conpares with an average price

of 15 cents per pound for refined lead for that year

Lead recovered from scrap materials has exceeded donestic prinary neta
production since 1958 and is, therefore, of considerable inmportance in
the domestic supply pattern. Secondary refined lead is indistinguishable
fromprimary refined |ead and substitution takes place freely. For nost
uses lead bullion fromprinmary and secondary snelters al so substitutes
freely. Estimation of the inpact of tax preferences on recycling will

be based on a market nodel for nmetallic lead with a single demand curve
and a supply curve conposed of the summation of supplies fromprimry and
secondary sources.

Comput ation of the actual tax savings derived from percentage depletion

once again is conplicated by the restriction that depletion not exceed

50 percent of net income frommning. Profit rates for the nmining and
concentrating facilities of major producers are unknown - here it is assunmed
profits are sufficiently large to permt the maximum possible deduction

for mneral depletion. The prinary lead supply curve would be shifted
upward by at nost .48 X .22 X 7.6/15 = 5.3% should the depletion allowance
on lead be elimnated. Again the Treasury Depletion Survey enables one

to conpare realized depletion rates with the maxi num pernmitted by Iaw.11
For lead and zinc (the two were grouped together) depletion as a percent

of gross revenues fromlead concentrates ranged from9.5 percent to 11.4
percent, or far below the 23 percent pernmitted at that time. The primary
reasons depl etion deductions were so low is that the cost depletion nethod
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of recovering exploration and devel opment outlays was nore beneficial
Assuming the sane pattern holds today, percent depletion may depress the

price of primary lead from2.5 percent to 3 percent.

5) Short Run Supply Curves
A significant portion of the estinmated tax induced shift in final output

price depends upon the existence of an elastic long run mneral supply

curve. That supply may be less than elastic in the short run, due primarily
to capacity constraints, undoubtedly holds for most if not all of the miner-
als discussed here. Though an apparently comon phenonenon to ninera

engi neers, a backward bending short to mediumrun supply curve for minera
output is, to economsts, an unexpected consequence of limtations in mlling

capacity.

Because cost of transporting mineral ores for processing would quickly

absorb the entire value of mine output, ore concentration or beneficiation
facilities, which nill and physically separate netallic constituents through
differential flotation, are normally located at the nine site. Mlling
capacity at the nmine effectively linits the rate at which ore can be processed

in the short run.

Economi sts have denonstrated that, at least in theory, the present value
of a mine is nmaximzed by mning the highest grade ores initially and
reserving |lower grade ores for the future. Therefore an increase in

the demand for final smelter or refining outputs resulting in higher
metal prices should have no effect on the grade of ore presently mned.
Indicative of the failure of the theoretical nodels to reflect actua
mning decisions is this revealing quotation from Homestake Mning's
1973 annual report:

"As the year progressed and the gold price rose,

daily tonnage at the mine increased first by mning

to a lower cutoff grade in all the active stopes and

later by initiating production from blast hole stopes
containing ore previously too lowin grade to be profitably
mned. "
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Extraction of |ow grade ores encountered in normal nining operations,

whi ch woul d be bypassed and perhaps irretrievably buried when netal
prices are depressed, is profitable and extends the |ife of the mne
when metal prices are high. Though a rigorous denmpnstration is difficult
to fornulate, mining of |ower grade ores at certain locations during
periods of elevated netal prices could well increase the present val ue

of the mne.

The hypothesis that short to mediumrun supply curves are backward

bending is further supported by actual production statistics for najor
western gold producers in recent years. For Homestake and Sigma production
dropped significantly in 1973 despite a 68 percent increase in the average
price during the year, while at Dome and Canpbel| Red Lake output was
approxi mtely unchanged. The average grade of ore mined by Honestake

fell from.285 oz. per ton in 1971 to .278 oz. in 1972 and . 227 oz.

in 1973. For the other three producers the average grade mined al so
declined as the price of gold advanced.

Table 6-6. GOLD PRODUCTI ON AND M LLI NG STATI STI CS

1973 1972 1971
Average Price Received $95 $56. 50 $43
Honest ake M ni ng 357,634 oz 407, 462 oz 513,374 oz

1,575,000 tons 1, 466, 000 tons 1,801,000 tons

Done M nes Ltd. 148,500 oz 146, 000 oz
682, 000 tons 630, 000 tons

Canpbel | Red Lake 196, 000 oz 197,000 oz
304, 000 tons 303, 000 tons

Sigma M nes 78,000 oz 86, 000 oz
521,000 tons 521,000 tons

Source:  Corporation 10-K Reports
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Shoul d short to mediumrun primary nmetal supply curves be backward bending
the assuned connection between elimnation of the mineral depletion allowance
(or other tax subsidies) and higher virgin netal prices would have to

be reexam ned. Wthout the depletion allowance the short run response

of mining firms should be to increase the cutoff grade bel ow which ore

will not be rembved. Gven a desire to naxinmize the present val ue of

the nine, the nine owners could well continue mining at a rate which would
fully utilize existing mlling capacity as long as receipts covered variable
costs. Although ore renovals and quantities mlled might remain constant,
the output of metal would rise as higher grade ores were nined. Al of

this indicates that the short run response to the elinination of the ninera
depl etion all owance, could, depending upon the mineral and opportunities

to upgrade the grade of ore being mined, result in an increase in virgin

metal supplies and a conconmitant decrease in nmetal prices.

114



10.

11.
12.

13.

15.

16.

17.

CHAPTER 6
REFERENCES

Robertson, D.H  The Colwyn Comm ssion, the Incone Tax and the Price
Level . Economic Journal 37(142):566-81, Decenber 1927.

Harberger, A.C. Incidence of the Corporation Income Tax. Journal

of Political Economy. 10, June 1962.

M eszkowi ki, P. Tax Incidence Theory: The Effects of Taxes on

the Distribution of Incone. Journal of Econonmic Literature. 7:1102-
1122, Decenber 1969.

Blair and Kraft. Estimation of Elasticity of Substitution in Amrerican
Manuf acturing from Pool ed Cross-Section and Time Series Observations.
Rev. of Economics and Statistics. page 345, August 1974,

UsC 617, p. 6593.

Forest Service, USDA, The Qutlook for Timber in the United States,
Forest Resource Report No. 20, Wash., D.C. USGPO, July 1974. page
149,

Sunley, Enmil M, Jr. The Federal Tax Subsidy of the Tinber Industry.
In:  The Economics of Federal Subsidy Prograns; a Conpendi um of
Papers submitted to the Joint Economic Committee, Congress of the
US, Part 3, Tax Subsidies, 92d Congress, 2d Session, Wash., D.C
USGPO (#72-462), 1972. page 317.

Peterson, Frederick M  The Theory of Exhaustible.Natural Resources:
A Cassical Variational Approach. Princeton Univ. (prepared as

a dissertation. Princeton, 1972.)

Schul ze, WD. The Optimal Use of Non-Renewable Resources: The
Theory of Extraction. Journal of Environmental Economcs and Managenent.
1:53-73, 1974.

Bennett, Harold J., L. More, L.E. Welborn, and J.E Toland. An
Econom ¢ Appraisal of the Supply of Copper from Primary Domestic
Sources. U S. Bur. of Mnes Info. Grcular/l973 (#8598) Wsh.,

D.C. USGPO 1973.

President's 1963 Tax Message, page 309.

Vaughan, Wlliam T., and difford S. Russel. Environnental Quality
Problems in Iron and Steel Production. Resources for the Future.
(prelimnary draft. Wash., D.C. 1974.)

Corporation 10-K Reports.

McKern, R A Milti-National Enterprise and National Resources:

A Study of Foreign Direct Investnent in Australian Mning Industry.
Harvard Univ. (unpublished thesis, Boston, 1972.)

Gllis, M, and C. MkLure, Jr. The Incidence of Wrld Taxes on Natural
Resources with Special Reference to Bauxite. Am Econ. Rev. 65(2):389-
396, My 1975.

Paones, Janes. Lead. In: Mneral Facts and Problems (Bulletin
650), U S. Bur. of Mnes (ed.), USDI, Wash., D.C, USGPO 1970.

pp. 603-620.

U S. Dept. of Commerce. Census of Mning Industries: Lead and Zinc

(prelimnary report: USGPO, 1975.)

115



